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DESCRIPTION 



INHIBITOR OF CYCLOOXYGENASE 

TECHNICAL FIELD 

This invention relates to pyrazole compounds and 
pharmaceutical^ acceptable salts thereof having pharmacological 
activity and to a process for their production. 

Moreover, this invention relates to medicament or 
pharmaceutical composition comprising the above mentioned 
pyrazole compounds or pharmaceutical^ acceptable salts thereof 
as an active ingredient , to use of the compounds for the manufacture 
of a medicament and to analgesic agent. 

BACKGROUND ART 

Some pyrazole derivatives having anti-inflammatory and/or 
analgesic activities have been known, for example, WO 95/15316 
and EP 0 418 845. However, most of example pyrazole compounds 
disclosed in these are substituted by two phenyl groups. On the 
other hand, the pyrazole compounds of this invention are 
substituted by at the least one 3-pyridyl group. And the compounds 
disclosed in WO 95/153i6 selectively inhibit cyclooxygenase-II 
• (COX-II) over cyclooxygenase-I (COX-I). 

DISCLOSURE OF THE INVENTION 

As a result of studies oh the synthesis of pyrazole compounds 
and their pharmaceutical activity , the inventors of this invention 
have found that the pyrazole compounds of this invention have 
superior activity of inhibiting COX (especially, COX-I inhibiting 
activity). So, this invention relates to pyrazole compounds, 
which have pharmaceutical activity such as COX inhibiting activity , 
to a process for their production , to a pharmaceutical composition 
containing the same and to a use thereof. 

Accordingly, one object of this invention is to provide the 
pyrazole compounds, which have a COX inhibiting activity. 

Another object of this invention is to provide a process for 
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production of the pyrazole compounds. 

A further object of this invention is to provide medicament 
or pharmaceutical composition comprising the pyrazole compounds . 

" "Zl ru^Iect of this invention is to provide a use 
of the pyrazole compounds for manufacturing a medicament 
treating or preventing various diseases. 

n e this invention can be represented 
The pyrazole compounds of this mvei 

by the following general formula (I): 




(I) 



wherein 



15 



20 



25 



30 



".s halogen, cyano. ( lower alkyl ) carbonyl . 

lower alkyl. lower alkyl which is substituted with 
balogen. -wer al.yl which is substituted with hydroxy 
carboxy. ( lower alkoxy ) carbonyl . carbamoyl, N-(lower 
alkyl) carbamoyl, amino, or (lower 
alkoxy)carbonylamino; . 

aiicvl. lower alkoxy, carboxy, 
is halogen, cyano, lower aixyi, 

(lower alkoxy ) carbonyl. or carbamoyl; 
' is hydrogen or lower alkyl; ■ . 

■ is halogen . Cyano . nitro , lower alkyl , lower alkoxy , amino , 

or heteroaryl containing nitrogen atom(s) ; 
3 a „d R* may form 2 , 3-dihydrof uryl ; 
is single or double bond between two carbon atoms 

s „ and r« is hydrogen in case that X is single 

5 is hydroxy and R is nyaroye 

bond, or R 5 and R 6 do not exist in case that X 

double bond; 




/ 

/ 

/ 
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Y is CH and Z is N, Y is N and Z is CH, or Y is N and Z is 
N; 

or pharmaceutical^ acceptable salts thereof. 

5 In the above and subsequent description of the present 

specification, suitable examples of the various definitions to 
be included within the scope of the invention are explained in 
detail in the following. 



10 The "halogen* may include a fluorine atom, a chlorine atom, 

a bromine atom and an iodine atom, and is preferably a fluorine 
atom or a chlorine atom, more preferably a chlorine atom . 

The term "lower" is intended to mean a group having 1 to 6 
carbon atom(s), unless otherwise provided. 

is So, the "lower alkyl " means a straight or branched chain 

aliphatic hydrocarbon, such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert -butyl, pentyl # hexyl, or the like, and it 
is preferably C1-C4 alkyl, more preferably C1-C2 alkyl, most 
preferably methyl . 

20 The m lower alkoxy " means a straight or branched chain aliphatic 

hydrocarbon oxy group, such as methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isqbutoxy, tert-butoxy, pentoxy, hexoxy, or 
the like, and it is preferably CI -C4 alkoxy, more preferably CI -C2 
alkoxy", most preferably methoxy. 

25 The "(lower alkyl) carbonyl" means formyl and a monovalent 

group in which the above lower alkyl group substituted by carbonyl 
group (C1-C7 acyl), such as formyl, acetyl, propionyl, butyryl, 
isobutyryl, valeryl, pivaloyl, isovaleryl, hexanoyl, or the like, 
and it is preferably C1-C4 acyl, more preferably C1-C2 acyl, most 

30 preferably acetyl. 

The "arylcarbonyl" means a monovalent group in which C6-C10 
aryl group substituted by carbonyl group, such as benzoyl, 
naphthylcarbonyl , or the like, and it is preferably benzoyl. 
The "lower alkyl which is substituted with halogen" means 

35 a monovalent group in which the above lower alkyl is subsutituted 
by 1 to 5 the above halogen atom(s), such as f luoromethyl , - - 
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chloromethyl. dif luoromethyl, dichloromethyl , dibromomethyl . 
trif luoromethyl, trichloromethyl . fluoroethyl. chloroethyl, 
2,2,2- tr if luoroethyl , 2,2,2- trichloroethyl , 
2,2,3,3,3-pentafluoroethyl, f luoropropyl , fluorobutyl. 
fluorohexyl, or the like, and it is preferably C1-C4 alkyl which 
is substituted with halogen, more preferably C1-C2 alkyl which 
is substituted with halogen, more preferably C1-C2 alkyl which 
is substituted with fluorine atom(s), most preferably 

trif luoromethyl . 

The "lower alkyl Which is substituted with hydroxy" means 
a monovalent group in which the above lower alkyl is substituted 
by a -OH group , such as hydroxymethyl , hydroxyethyl . hydroxypropy 1 . 
1-hydroxyisopropyl, 2-hydroxyisopropyl , hydroxybutyl , 
hydroxyisobutyl. hydroxy -tert -butyl . hydroxyhexyl , or the like, 
and it is preferably C1-C4 alkyl which is substituted with hydroxy . 

The « ( lower alkoxy ) carbonyl - means a -CO, - ( lower alkyl ) group . 
such as methoxycarbonyl , ethoxycarbonyl . propoxycarbonyl , 
isopropoxycarbonyl, but oxy carbonyl. isobutoxycarbonyl . 
tert-butoxycarbonyl. pentoxycarbonyl . hexoxycarbonyl . or the 
like / and it is preferably (C1-C4 alkoxy ) carbonyl . more preferably 
(C1-C2 alkoxy ) carbonyl . 

The "N- (lower alkyl) carbamoyl" means a carbamoyl group 
substituted by the above lower alkyl group on nitrogen atom, such 
asmethylcarbamoyl, ethylcarbamoyl, propylcarbamoyl , 
isopropylcarbamoyl, butylcarbamoyl , isobutylcarbamoyl . 
tert-butylcarbamoyl. pentylcarbamoyl . hexylcarbamoyl . or the 
like . and it is preferably ( CI -C4 alkyl ) carbamoyl . more preferably 
(C1-C2 alkyl ) carbamoyl . 

The "(lower alkoxy ) carbonylamino" means a amino group 
substituted by the above (lower alkoxy) carbonyl group, such as 
methoxycarbonylamino . ethoxycarbonylamino , 
propoxycarbonylamino . isopropoxycarbonylamino . 
butoxycarbonylamino , isobutoxycarbonylamino , 
tert-butoxycarbonylamlno, pentoxycarbonylamino , 
hexoxycarbonylamino. or the like, and it is preferably (C1-C4 
alkoxy ) carbonyl . 



th -heteroaryl containing nitrogen atomU." ™™ 5 " or 
The heteroaryl containing 1 to 3 nitrogen 

•-—res « atom,s) " roay 

atom(s). Tha heteroaryi DYr rolyl . imldazolyl . 

include S-^era^eteroarvlgroupsuchas pyrr ^ y 

pyr a*olyl: and 6-membered heteroaryl group ^ 
Uiny, "^■JZZ7X ^° — 

— - on i - position nltro9en 
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. /T \ mav contain one or more asymmetric 
•me compounds of formula may con omcrs . 

:rr:==:-=: ........ — . 

isomers . _ eX ist in tautomeric 

The compounds of the formula mixtures and separate 

£ orms and the Invention includes both mixtures 

individual tautomers. ia ID and its salts can be In a 

The compounds " J^ded within the soop. of the preset 
form of a solvate, which is .nclu ^ ^ a „ 

invention. The solvate preferably in 

ethanolate. Invention are radiolabeled 

US. included in the scope of l»v» ^ ^ 

a.rlvatlves of compounds of formula (I) 

biological studies . invention can be converted 

The pyrasole mM suitable salts of 

to salt according to a conv accep table conventional 

the compounds (I) are P»«— **"^ t such as a „ nllc.ll metal 
non-toxic salts and include a metal salt su ^ 

.e.g.. --/-Xl'^t "Vgneslumsalt. etc, an 
J0 earth metal salt C i a . ca 6 ^ ^ trlmethylaroin e salt. 

ammonium salt , an org oiC oline salt . 

triethylamlne salt, pyridine ( ,_ g . . aceta te. 



a salt with an amino acid (e.g. , arginine. aspartic acid, glutamic 
acid, etc.), or the like. 

The pyrazole compound (I) may preferably include 
a compound of the formula (II): 



R 1 is halogen, cyano, (lower alkyl ) carbony 1 . arylcarbonyl , 
lower alkyl, lower alkyl which is substituted with 
halogen, lower alkyl which is substituted with hydroxy . 
carboxy , ( lower alkoxy ) carbonyl , carbamoyl , N - ( lower 
alky 1 ) carbamoyl , amino, or (lower 
alkoxy ) carbonylamlno ; 

R 2 is halogen, cyano, lower alkyl, lower alkoxy, carboxy, 
(lower alkoxy ) carbony 1 . or carbamoyl; 

R? is hydrogen or lower alkyl; 

R 4 is halogen , cyano ; nitro , lower alkyl.. lower alkoxy . amino . 

or heteroaryl containing nitrogen atom(s); 
R 3 and R* may form 2 , 3-dlhydrof uryl; 

Y is CH and Z is N, Y is N and Z is CH, or Y Is N and Z is 
N; 

or pharmaceutical^ acceptable salts thereof, 




wherein 



a compound of the formula (III): 
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tf' (HI) 
wherein 

R 1 is halogen, cyano, (lower alkyl ) carbonyl , arylcarbonyl , 
lower alkyl, lower alkyl which is substituted with 
halogen, lower alkyl which is substituted with hydroxy , 
carboxy, ( lower alkoxy) carbonyl . carbamoyl, N- (lower 
alkyl) carbamoyl, amino, or (lower 
alkoxy) carbonylamino; 

R 2 is halogen, cyano, lower alkyl, lower alkoxy. carboxy, 

(lower alkoxy ) carbonyl , or carbamoyl; 

R 3 is hydrogen or lower alkyl; 

R* is halogen, cyano, nltro, lower alkyl, lower alkoxy. amino. 

or heteroaryl containing nitrogen atom(s); 
.R 3 and R* may form 2 , 3-dihydrof uryl; 
or pharmaceutically acceptable salts thereof. 



a compound of the formula (IV) 
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wherein 

R 1 is halogen, cyano, ( lower alkyl) carbonyl . arylcarbonyl. 
lower alkyl. lower alkyl which is substituted with 
halogen, lower alkyl which is substituted with hydroxy , 
carboxy, (lower alkoxy) carbonyl. carbamoyl. N- ( lower 
alkyl ) carbamoyl . amino, or (lower 



alkoxy ) carbonylamino ; 
r 2 is halogen, cyano, lower alkyl, lower alkoxy. carboxy. 
(lower alkoxy )carbonyl, or carbamoyl; 
R 3 is hydrogen or lower alkyl; 

R< is halogen, cyano, nitro. lower alkyl. lower alkoxy. amino. 

or heteroaryl containing nitrogen atom(s); 
R 3 and R* may form 2 , 3-dihydrofuryl ; 
or pharmaceutically acceptable salts thereof, and 

the above compound or pharmaceutically acceptable salts thereof, 
wherein 

r 1 i S halogen, cyano, arylcarbonyl, or lower alkyl whxch xs 

substituted with halogen; 
r 2 is cyano. lower alkyl, or lower alkoxy; 
R 5 is hydrogen; 
R* is lower alkoxy. 
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The compound of the formula (I) of the present invention can 
be prepared according to the following process. 



Process A 




( v ) ( VI ) ( 1A ) 



In the above formulae, R 3 , R 5 , R 6 , X, Y and Z represent the 
same meanings as defined above, R J (A) represents R 1 defined above 
except lower alkyl which is substituted with hydroxy, carboxy, 
carbamoyl, N-( lower alkyl ) carbamoyl , amino, and (lower 
10 alkoxy)carbonylamino, R 2 (A) represents R 2 defined above except 
carboxy and carbamoyl, R 4 (A) represents R 4 defined above except 
amino. 

, Process A is the process for preparing the compound (IA), 

which corresponds to compound ( I ) in which R 1 to R 4 are not reactive 
' 15 groups. 

This process is carried out by. reacting compound (V) and 

compound (VI). under the acidic condition. 

In this process , first , nitroso compound is formed by compound 

(V) and sodium nitrite (NaN0 2 ) under the acidic condition. 
20 The solvent employable in this process is not particularly 

limited so long as it is inactive in this reaction and may include 

water; alcohols such as methanol, ethanol, isopropanol; ethers 

such as diethyl ether, diisopropyl ether, tatrahydrof uran , 

dioxane; and mixed solvent of these. 
25 The acid employable in this process for making acidic condition 

is not particularly limited so long as it is inactive in this 

reaction and may include hydrochloric acid, and the like. 

The catalyst employable in this process is not particularly 

limited so long as it catalyze the reduction of nitroso compound 
3 0 from compound (V) and (VI) to hydrazine compound and may include 

tin (II) chloride dihydrate ( SnCl 2 • 2H 2 0) . 
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The reaction temperature varies depending on the starting 
material, the solvent, etc. , but it is usually from -10 °C to room 
temperature, preferably from 0 °C to 10 °C. 

The reaction time varies depending on the staxting material, 
the solvent, the reaction temperature, etc., but it is usually 
from 5 min to 5 hr, preferably from 30 min to 1 hr. 

The hydrazine compound formed by above reaction may be used 
in the next reaction without further purification in one pot. 
For example, after only evaporation of solvent, it can be used. 

Then, to the hydrazine compound, compound (VI) is added for 
forming pyrazole ring or 3 , 4-dihydropyrazole ring. 

This reaction is carried out under the acidic condition, for 
exajnple, by using acetic acid as solvent. 

The reaction temperature varies depending on the starting 
material, the solvent, etc., but it is usually from 0 °C to 200 
°C, preferably from room temperature to 80 °C. 

The reaction time varies depending on the starting material, 
the solvent, the reaction temperature, etc., but it is usually 
from 30 min to over night, preferably from 1 hr to 3 hr. 

Whether the product of this process is pyrazole compound or 
3 , 4 -dihydropyrazole compound mainly depends on the reactivity 
of hydrazine compound. However, 3 , 4-dihydropyrazole compounds 
can. be transformed into pyrazole compound by following Process 
C(2). ■ 

After the reaction, the desired compound (IA) is collected 
from the reaction mixture according to a conventional method, 
For example, the reaction mixture dilute with organic solvent 
immiscible with water such as ethyl acetate, it is washed with 
water , hydrochloric acid aq. , aq. sodium bicarbonate , brine, etc, 
and this organic layer is dried over anhydrous magnesium sulfate , 
anhydrous sodium sulfate, anhydrous sodium hydrogencarbonate , 
etc. After evaporation of organic solvent, the desired compound 
is purified by the conventional method such as chromatography, 
recrys tallization , etc . 

Compound (IA) can also be synthesized according to the 
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following process. 



Process B 




(VII) (VI) (IA) 

In the above formulae, R l (A), R 2 (A), R 3 , R 4 (A), R 5 , R 6 , X, Y 
and Z represent the same meanings as defined above. 



Process B the process for preparing the compound (IA) , which 
corresponds to compound (I) in which R 1 to R 4 are not reactive 
groups . 

In this process, compound (VII) is condensed to compound (VI) 
for synthesis of compound (IA). 

This reaction is carried out under the acidic condition, for 
example, by using acetic acid as solvent. 

Whether the product of this process is pyrazole compound or 
3 , 4-dihydropyrazole compound mainly depends on the reactivity 
of hydrazine compound (VII) . However, it is likely that in case 
that higher temperature is adapted, pyrazole compound (X is double 
bond) Is formed, in case that lower temperature is adapted, 
3 , 4-dihydropyrazole compound (X is single bond) is formed. 

The reaction temperature varies depending on the starting 
material, the solvent, etc. , but the higher temperature is usually 
from 50 °C to 200 °C, preferably from 50 °C to 120 °C and the lower 
temperature is usually from 10 °C to room temperature. 

The reaction time varies depending on the starting material, 
the solvent, the reaction temperature, etc., but it is usually 
from 1 hr to 2 days, preferably from 2 hr to over night. 

After the reaction, the desired compound (IA) is collected 
from the reaction mixture according to a conventional method. 
For example, the reaction mixture dilute with organic solvent 
immiscible with water such as ethyl acetate and water- like solvent 
such as hydrochloric acid aq. , and then the organic layer is 
separated and washed with water , sodium bicarbonate , brine, etc. 
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and this organic layer is dried over anhydrous magnesium sulfate, 
anhydrous sodium sulfate, anhydrous sodium hydrogencarbonate , 
etc. After evaporation of organic solvent, the desired compound 
is purified by the conventional method such as chromatography, 
recrystallization , etc . 

Compound (IA) can be transformed into compound ( I ) by following 
process . 
Process C 




Z represent the same meanings as defined above. 

Process C the process for preparing the compound (I) from 
compound ( IA) . 

This process is carried out by functional group trans formation , 
which is obvious to the person skilled in the organic chemistry. 
For example, such reactions are illustrated as following. 
Process C(l) 
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— CO z R 



y — C0NH 2 

t 

y — C0 2 H - 

I 

>^> CONHR 



CN 



NHC0 2 R 




>^> (R substituted with OH) 
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— CO-arylor -R 



in the above formulae, R represents lower alkyl. which is 
not specified. 

And pyrazole ring can be formed by following reaction. 
Process C(2) 



.OH^H 





/ (Vffl) X («) 

in the above, compound (VIII) is the compound (I) or (IA) 
of which X is single bond (R 5 is hydroxy and R 6 is hydrogen) . and 
compound (IX) is the compound (I) or (IA) of which X is double 
bond. 

This reaction is carried out by ordinal dehydrate reaction, 
which is. for example, heat reaction under acidic condition. 

The solvent employable in this process is not particularly 
limited, but acid such as acetic acid, sulfuric acid or the like 

may be used as solvent. 

The reaction temperature varies depending on the starting 
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material, the solvent, etc., but it is usually from 50 °C to 200 
°C, preferably from 80 °C to 150 °C. 

The reaction time varies depending on the starting material, 
the solvent, the reaction temperature, etc-, but it is usually 
from 30 rain to 5 hr, preferably from 1 hr to 3 hr. 

This dehydrate reaction may be carried out at the same tame 
that above functional group trans formation (Process C(l)) is 
carried out . 

Compound (VII) can be synthesized from compound (V) by 
following process other than purchase. 
Process D 



In the above formulae, R 3 , R 4 (A) and Z represent the same 
meanings as defined above. 

Process D the process for preparing the compound (VII) , which 
is the starting material of Process B. 

In this process, first, nitroso compound is derived from 
compound (V) and sodium nitrite (NaN0 2 ) , and then the nitroso 
compound is reduced to hydrazine compound with catalyst under 
the acidic condition. 

The solvent employable in this process is not particularly 
limited so long as it is inactive in this reaction and may include 
water; alcohols such as methanol, ethanol, isopropanol; ethers 
such as diethyl ether, diisopropyl ether, tatrahydrof uran , 
dioxane; and mixed solvent of these. 

The acid employable in this process for making acidic condition 
is not particularly limited so long as it is inactive in this 
reaction and may include hydrochloric acid, and the like. 

The catalyst employable in this process is not particularly 
limited so long as it catalyze the reduction of nitroso compound 
from compound (V) and (VI) and may include tln(II) chloride 
dihydrate ( SnCl 2 - 2H 2 0) . 




The reaction temperature varies depending on the starting 
material, the solvent, etc. , but it is usually from -10 °C to room 
temperature, preferably from 0 °C to 10 °C. 

The reaction time varies depending on the starting material, 
the solvent, the reaction temperature, etc., but it is usually 
from 5 min to 5 hr, preferably from 30 min to 1 hr. 

After the reaction, the desired compound (VII) is collected 
from the reaction mixture according to a conventional method. 
For example, the solvent is evaporated, and if necessary, the 
desired compound is purified by the conventional method such as 
chromatography, recrystallization , etc. But, compound (VII) may 
be used in next reaction step without purification. 



Compound (VI) can be synthesized from compound (X) and (XI) 
by following process other than purchase. 
Process E 




In the above formulae, R*(A) , R 2 (A) and Y represent the same, 
meanings as defined above. 

Prpcess E is the process for preparing the compound (X) , which 
is the "starting material of Process A and B. 

In this process, first, carboanion of compound (V) is derived 
by strong base, and then the carboanion attacks compound (XI) 
and EtCT group is eliminated. 

The solvent employable in this process is not particularly 
limited so long as it is inactive in this reaction and may include 
alcohols such as methanol, ethanol, isopropanol; amides such as 
N,N-dimethylf ormamide, dimethylacetamide , hexamethylphosphoric 
triamide; and so on. 

The strong base employable in this process is not particularly 
limited so long as it can abstract aH from compound (X) and may 
include sodium methoxide, sodium ethoxide, sodium hydride, and 
so on . 
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varies depending on the starting 
Th e reection ^ J uallv £ rom -20 -C to room 

ferial, the solvent, etc.. but i 

teBP erature. g on the starting 

The reaction time varies dep ^ ^ is usually 

th e solvent . the "action 

£rom 30 .in to S or. mlxtur e is diiuted by water 

Mt er the reaction, the react strong base . 

ana hydrochloric acid « ■ - ^ _ tRe ^ m~ - 
The desired compound (VII example, the desir 

According to a conventional me hod- ^ ^ 
compound is riltered and dried or th ^ ^ ethy l end 

Tlth organic solvent ^~ lble " washed with water . sod.um 
Ten the organic layer is separate^nd ^ ^ Qver 

^carbonate, brine, etc so41OT sulfate, anhydrous 

anhydrous magnesium sulfate anhy „ tlon of organic 

sodium hydrogencarbonate. etc. M ^ ^ ^ oonvent lonal 

solvent, the desired compound " » lzatl0 n . etc. 

method such as chromatography. 

A ~ E) all starting materials and 
Ab ove processes (Process A ■ o£ ^ 

product compounds may he salt k » convent lonal method 

• fan he converted to salt accord ing^ ^ a 

sta rting materials of abo fllng M aW e processes 

- « rhey are commercial . syn £rom coiroer clal compounds 

25 (proces s D . » or other general me ^ oompouna 

^ ^ omparetlvelys^lestructure. 
£or synthesisofcompound(I)ha 

oomoound (I) and a 
„r therapeutic purpose . the "mp t lnventio n 

really acceptable salt thereor containing 
30 pharmaceutical^ a aceutl cal P"* ara "°" e ulth 

can be used in a form P lngr edlent. in admlxtur 

one of said compounds as an actl ^ ^ ^ organic or 

« pharmaceutical^ «« ptab '* t sulta ble for oral, parenteral 
Organic solid or ^e p larmaceutlcal preparations may 

35 or external administration. 
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be capsules, tablets, dragees , granules, inhalant, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, cream, 
or the like. If desired, there may be included in these 
preparations, auxiliary substances , stabilizing agents , wetting 
5 or emulsifying agents , buffers and other commonly used additives . 

While the dosage of therapeutically effective amount of the 
compound (I) will vary depending upon the age and condition of 
each individual patient, an average single dose of about 0.01 
10 mg, 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg f 500 mg and 1000 
mg of the compound (I) may be effective for treating the 
above-mentioned diseases. In general, amounts between 0.01 
mg/body and about 1,000 mg/body may be administered per day. 

15 THE BEST MODE FOR CARRYING OUT THE INVENTION 

The patents, patent applications and publications cited 
herein are incorporated by reference. 

The following Examples and Preparations are given only for 
20 the purpose of illustrating the present invention in more detail. 

Example 1 

5- ( 4-Cyanophenyl) -3-dif luoromethyl-1- ( 6-methoxy-3-pyridyl) -1 
H-pyrazole 

25 

To a solution of 0.62g (5.0 mmol) 5 -amino- 2 -methoxy- pyridine 
in 10 ml 1 N hydrochloric acid at 5°C, was added 414 mg (6.0 mmol) 
sodium nitrite in 3 ml water, stirred 30 min. at 5°C, then added 
4.06 g (18 mmol) tin (II) chloride dihydrate, stirred 30 min. 

30 at 5oC, evaporated. Added 0.89 g (4.0 mmol) 

4- ( 4 , 4-dif luoro-3-oxobutanoyl)benzonitrile and 10ml acetic acid, 
heated at 100°C for one hour; cooled, diluted with ethyl acetate, 
washed with 3 N hydrochloric acid (three times) , sat. aq. sodium 
bicarbonate (three times), brine, dried (magnesium sulfate), 

35 filtered, evaporated. 

Purification by column chromatography (silica gel. 



toluene/hexane) followed by recrystallization from diethyl 
ether/hexane gave 415 rog of desired compound as white crystals 
(31.8%). 

MP : 83-84°C. 

MS : 327 (M + 1) . 

NMR (DMSO, 6) : 3.88 (3H, s) , 6.92 ( 1H , d, J=8. 8) ,7.15 (1H, t, J = 54) , 
7.15(1H, s), 7.47-7.53<2H, m) , 7.75(1H. dd, J=8.8, 2.8), 
7.84-7.92(2H, m) , 8.18(1H. d, J=2.2). 

Example 2 

5 . ( 4 -Cyanophenyl ) - 1 - ( 6 -methoxy- 3 -pyridyl ) - 3 - trif luoromethyl - 
lH-pyrazole hydrochloride 

Reaction was carried out in a manner similar to Example 1 
using 5-amino-2-methoxy-pyridine and 

4-(4,4,4-trifluoro-3-oxobutanoyl)benzonitrile to give 340 mg of 
desired compound as white crystals (22.3%). 

MP : 140-144°C. 

MS : 345 (free base + 1) 

NMR (DMSO, 6) : 3.89 ( 3H , s), 6.94 (1H, d, J = 8.8), 7.39 (1H, s), 
7,49-7.56 (2H, m) , 1.19 (1H, dd, J = 8.8, 2.6), 7.86-7.93 ( 2H , m) , 
8.22 (1H, d, J=2.6). 

Example 3 

5 - ( 4 -Cyanophenyl ) - 3 - ( ethoxylcarbonyl ) - 1 - ( 6 -methoxy- 3 -pyridyl 
) -IH-pyrazole 

Reaction was carried out in a manner similar to Example 1 
using 5 -amino -2 -methoxy -pyridine and 

4. ( 3-ethoxycarbonyl-3-oxopropanoyl)benzonitrile to give 1.33 g 
of desired compound as yellow crystals (23.9%). 



MP : 130-131°C. 



,„ t 3=7.1). 3." <*«. .)• «■« t2H ' «• 
MS °- 6) 1 1 -8 .') 7.3! (XH. .). 7.47-7.53 (ZH. - . 

7 . 77 (1H. «• J-B-9- 2 - 4 '- 7 

Example 4 „ he „vl)-l-(6-«««'' x y' 3 - I ' yrldyll " 1H " Pyr 
azole 

A solution of 0.65 9 C1-B6 -»U etho!ty . 3 . pyri a Y l 
5 . (4 .=yanophenyl>0-<ethoxyl=arb°nyl> ^ 100 „ 

sodiumethoxidewasheatedat 10 _ ^ ^ 

(magnestumsulfate),£ix 

* a white solid (70.7%) . 
compound as a wni»- 

MS : 342 (M ♦ Ha). j=8 8)< ?>16 (1H . s) . 

NMK (PMSO. 5) : 3.88 ' 4) 7.74 '(«. 7.73 (1H. «■ 

7 . 42 (IB. S). 7.49 (2H d a-» -4 . h> fl j=2 6) . 

J.8....2.6). 7.87 (2H. d. 3-8.4). 

3 -Cyano-5-(4-cyanophenyl) 
dlmethylformamlde was s 

tne n was added «.3, 9 U ^ ^ 6 . netlloJcy .3-pyrldyl> -1H-PV* 
3 .carba m oyl- 5 -(4-=vanophanyl) j ^ ^ ^ 

« ole obtained by then ,„!» potassium 

i„ t o loe,water. added etb e~ ^ ^ ^ ag . soalum 
carbonate until neutral. Sep _ filtered. 
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of desired compound as -white crystals (46^8%). 

MP : 158-159°C. 
MS : 324 (M + Na) . 

NMR (DMSO. 6) : 3.89 (3H. s), 6.94 (1H. d. J=8.9). 7.45-7.54 (2H. 
m), 7.58 (1H, s), 7.77 (1H, dd, J=8.9. 2.8). 7.86-7.95 (2H. m) . 
8.22 (1H, d, J=2.8). 

Example 6 

3 - Carboxy- 5 - ( 4 -cyanophenyl ) - 1 - ( 6 -methoxy- 3 -pyridyl ) - lH-pyraz 
ole 

Reaction was carried out in a manner similar to Example 20 

using 

5 - ( 4 - cyanophenyl ) - 3 - ( e thoxylcarbonyl ) - 1 - 1 6 -methoxy- 3 - pyridyl 
)-lH-pyrazole obtained by Example 3 to give 1.45 g of desired 
compound as an off white solid. (98.4%) 

MS : 34 3 (M + Na) . 

NMR (DMSO, 6) : 3.89(311. s). 6.93UH, d. J-9.0). 7.24(1H, s). 

7.46-7.53(2H. m) . 7.75(1H, dd, J=9.0, 2.4). 7 . 88 - 7 . 9 6 ( 2H , m) . 
8.18(1H, d. J=2.4). 

Example" 7 

3 - ( ter t - Butoxycarbonylamino ) - 5 - ( 4 - cyanophenyl ) - 1 - ( 5 - methoxy - 
3-pyridyl) -lH-pyrazole 

Reaction was carried out in a manner similar to Example 21 
using 

3 - carboxy- 5 - ( 4 - cyanophenyl ) - 1 - ( 6 -methoxy- 3 - pyridyl ) - 1H- pyraz 
ole obtained by Example 6 to give 0.13 g of desired compound as. 
green crystals ( 13 . 3% ) . 

MS : 390 (M - 1) . 

NMR (DMSO. 6) : 1.47(9H. s), 3.86(3H. s), 6.82(1H, s), 6.88(1H. 



d, J=9.1), 7.45(2H, d, J=8.3), 7.S2(1H, dd, J=9.1, 2.6), 7.84(2H, 
d, J=8.3), 8.04(1H, d, J=2.6), 9.92.(1H, s). 

Example 8 

3-Amino-5- ( 4-cyanophenyl) -1- ( 6-methoxy- 3-pyridyl ) -IH-pyrazol 
e 

Reaction was carried out in a manner similar to Example 22 
using 

3- ( tert-butoxycarbonylamino) -5- ( 4-cyanophenyl) -1- ( 6-methoxy- 
3-pyridyl ) -lH-pyrazole obtained by Example 7 to give 0.32 g of 
desired compound as white crystals (99.8%). 

MS : 292 (M + 1) . 

NMR (DMSO, 5) : 3.84(3H P s) , 5;08(2H, s) , 5.99(1H, s) , 6.83(1H, 
d, J=8.7), 7.37-7.44(2H, m) , 7.54(1H, dd, J=8.7, 2.8), 
7 . 79-7 . 85(2H, m) , 7.94(1H, d, J=2.8). 

Example 9 

3 -Chloro- 5- ( 4-cyanophenyl) -1- ( 6-methoxy-3-pyridyl) -IH-pyrazo 
le 

Reaction was carried out in a manner similar to Example 23 
using 

3 -amino- 5 - (4-cyanophenyl) -1- (6-methoxy- 3-pyridyl) -IH-pyrazol 
e obtained by Example 8 to give 156 mg of desired compound as 
white crystals (45 . 6% ) . 

MP : 121-122°C. 

MS : 333 (M + Na) . 

NMR (DMSO, 6) : 3.88(3H, s), 6.91(1H, d, J=8.6), 7.00(1H, s) , 
7.44-7.50(2H, m) , 7.72(1H, dd, J=8.6, 2.5), 7 . 84 -7 . 90 ( 2H , m) , 
8.14(1H, d, J=2.5) . 



Example 10 



?c 5 . (4-Cyanophenyi) -3 - ( N-ethylcarbamqyl) -l-(6-methoxy-3-pyridy 
1) -lH-pyrazole 

Reaction was carried out in a manner similar to Example 24 
using 

3 - carboxy- 5 - ( 4 - cyanophenyl ) - 1 - ( 6 -me thoxy- 3 - pyridyl ) - 1H -pyraz 
ole obtained by Example 6 to give 55 mg of desired compound as 
white crystals (15.8*). 

MP. : 169-170°C. 

MS : 370. (M + Na) . 

NMR (DMSO, 6) : 1.10(3H, t, J=7.1), 3 . 20 - 3 . 2 9 ( 2H , obscured by 
solvent), 3.88(3H, s), 6.93(1H, d, J=8.8), 7.16(1H. s), 7.49(2H, 
d, J=8.4), 7.77(1H, dd , J=8.8, 2.5), 7.86(2H, d, J=8.4), 8.20(1H, 
d, J=2.5), 8.36(1H, t f J=5.8). 

Example 11 

3- Difluoromethyl-5- ( 4 -ethoxylcarbonylphenyl ) -1- ( 6 -methoxy-3- 
pyridyl) -lH-pyrazole 

Reaction was carried out in a manner similar to Example 1 
using 5-amino-2-methoxy-pyridine and ethyl 

4- ( 4 , 4-dif luoro - 3 - oxobutanoyl ) benzoate to give 0 . 51 g of desired 
compound as a yellow solid (17.1%). 

MS : 396 (M + Na) . 

NMR (DMSO, 6) : 1.27(3H, t , J=7.1) , 3.88(3H, s) , 4.31(2H, q, J = 7.1) , 
6.9K1H, d, J*8.8) , 7.15(1H, t, J=54.2) , 7 . 40-7 . 49 ( 2H, m) , 7 . 73 ( 1H, 
dd r J=8.8, 2.7), 7.89-7.98(2H, m) , 8.15(1H, d, J=2.7). 

Example 12 

5 - ( 4 -Carboxyphenyl ) - 3 - dif luoromethyl - 1 - ( 6 -methoxy- 3 -pyridyl ) 
-lH-pyrazole 



Reaction was carried out in a manner similar to Example 2 0 



23 



using 

3-dif luoromethyl- 5 - ( 4 -ethoxylcarbonylphenyl ) - 1- ( 6 -methoxy- 3- 
pyridyl) -lH-pyrazole to give 0. 37 g of desired compound as a yellow 
solid. (81.8%) 

MS : 344 (M - 1) . 

NMR (DMSO, 6) : 3.88(3H, s), 6.91(1H, d. J=8.8). 7.08(1H. s), 
7.14(1H, t, J=54.3) , 7.42(2H, dd . J=8 . 8 , 2.4) . 7.92(2H, d, J=8.3) , 
8.15(1H. d, J=2.4). 13.K1H, brs). 

Example 13 

5- ( 4-carbamoylphenyl) -3-dif luoromethyl- 1- ( 6-methoxy-3-pyridy 
1) -lH-pyrazole 

Reaction was carried out in a manner similar to Example 24 
using 

5- ( 4 -carboxyphenyl) -3-dif luoromethyl- 1- ( 6 -methoxy- 3 -pyr idyl ) 
-lH-pyrazole to give 238 mg of desired compound as white crystals 
(66.5%) . 

MP : 185-186°C. 

MS : 367 (M + Na) . 

NMR (DMSO, 6) : 3.88(3H, s), 6.92(1H, d. J=8.5). 7.05(1H. s). 
7.13(1H, t r J=54.4), 7.38(2H. d, J=8.4), 7.44(1H. s), 7.73(1H. 
dd, J = 8.6, .2.6), 7.85(2H. d. J=8.3), 8.01(1H, br s). 8.15(1H, 
d, J=2.4). 

Example 14 . 

1 - ( 6 -Methoxy- 3 - pyridyl ) - 5 - ( 4 -methylphenyl ) - 3 -tr if luoromethyl 
- lH-pyrazole 

Reaction was carried out in a manner similar to Example 1 
using 5-amlno-2-methoxy-pyridine and 

4-methyl-l-(4,4,4-trifluoro-3-oxobutanoyl)benzene to give 0.25 
g of desired compound as a clear colorless oil (15.0%). 
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MS : 356 (M + Na) . 

NMR ( DMSO f 6) : 2.30(3H, s), 3.88<3H, s), 6.91(1H, d, J-8.8), 
7.15(1H, S). 7.21(4H, s), 7.75<1H. dd, J-8.8. 2.8), B.17(1H. d, 
J-2.8). 

Example 15 

3- Difluoro m ethyl-l-(6-methoxy-3-pyridyl)-5-(4-n,ethyl P henyl)- 
lH-pyrazole 

Reaction was carried out in a manner similar to Example 1 
using 5 -amino- 2 -me thoxy- pyridine and 

4- methyl-l-(4,4-difluoro-3-oxobutanoyl)ben 2 ene to give 273 mg 
of desired compound as white crystals (21.6%). 

MP : 85-87°C. 

MS : 338 (M + Na) . 

NMR (DMSO, 6) : 2.30(3H. s) . 3.87(3H, s). 6.90(1H. d. J-B ; €>. 
6.91UH. ■ 7.10(1H, t. J-54.4). 7.19(4H. s). 7.70(1H, dd. J-6 . 6 . 
2.7), 8.12(1H, d, J=2.7). 
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Example 16 

3 - Ethoxylcarbony 1 , 1 - ( 6 - me thoxy - 3 - pyr idy 1 ) - 5 - ( 4 -me thy Ipheny 1 ) 
-lH-pyrazole 

Reaction was carried out in a manner similar to Example 1 
using 5-amino-2-methoxy-pyridine and 

l-(3-ethoxylcarbonyl-3-oxopropanoyl)-4-methylbenzene to give 
2.62 g of desired compound as a green liquid (48.5%). 

MS : 338 (M + 1) • 

NMR (DMSO, 6) : 1.32(311. t, J-7.1). 2.30(3H. .) . 3.88(3H. .). 
4.33(2H. q. 3=1.1), 6.91(1H, d, J-8.9). 7.08(1H, .). 7.18 ( 4H . 
.), 7.72(1H. dd, J=8.9. 2.5). 8.14(1H. d. J-2.5). 
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Example 17 

3- ( 1-Hydroxy-l-methylethyl) -1- (6-methoxy-3-pyridyl) -5- (4 -met 
hy lphenyl ) - 1H- pyrazole 

To a solution of 0.33 g (1.0 mmol) 
3 - e thoxylcarbonyl - 1 - ( 6 -me thoxy- 3 - pyridy 1 ) - 5 - ( 4 -methylphenyl ) 
-lH-pyrazole obtained by Example 16 in 2 ml tetrahydrof uran at 
5°C under nitrogen was added 6 ml 1 N methyl magnesium bromide 
in tetrahydrof uran all at once. After 30 min. quenched with 
isopropanol, diluted with ethyl acetate, water, acidified with 
aq. hydrochloric acid, separated, washed with brine, dried 
( magnesium sulfate ) . filtered, evaporated to give 0 . 29 g of desired 
compound as a green oil (89.7%). 

MS : 346 (M + Na) . 

NMR (DMSO, 6) : 1.49(6H, s), 2.30(3H, s), 3.85(3H, s). 5.02(1H, 
s), 6.56(1H, s), 6.86(1H, d, J=8 . 9 ) , 7 . 09 - 7 . 22 ( 4H . m) . 7.61(1H, 
dd, J=8.9, 2.6). 8.00(1H. d, J=2.6). 

Example 18 

3- Carbamoyl- 1- ( 6 -me thoxy- 3 -pyridy 1 ) -5 - ( 4 -methylphenyl ) -lH-py 
razole 

Reaction was carried out in a manner similar to Example 4 
using 

3 - e thoxylcarbonyl- 1 - ( 6 -me thoxy- 3-pyridyl ) - 5 - ( 4 -methylphenyl ) 
-lH-pyrazole obtained by Example 16 to give 0.53 g of desired 
compound as a white solid (99.9%). 

MS : 309 (M + 1) . 

NMR (DMSO, 6): 2.30(3H, s), 3.87(3H. s). 6.90(1H, d, J = 8.8), 6.94(1H. 
S). 7.18(4H, s), 7.36(1H, s), 7.65(1H. s), 7.71(1H, dd. J=8.8. 
2.2), 8.1S(1H, d, J=2.2). 



Example 19 
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3-Cyano-l-(6-methoxy-3-pyridyl)-5-(4-methy2 1 .henyl)-lK-pyra20 



le 



Reaction was carried out in a manner similar to Example 5 
5 using 

3 - carbamoyl - 1 - ( 6 -me thoxy- 3 -pyridyl ) - 5 - ( 4 -me thylpheny 1 ) - IH-py 
razole obtained by Example 18 to give 200 mg of desired compound 
as white crystals (42.5%). 

10 MP : 99-101°C. 

MS : 291 (M + 1) . 

NMR (DMSO, 6) : 2.30(3^ .). 3.88(3H. .). 6.92(1H. d. J-8.8). 
7.13-7.25(4H. m) . 7.38(1H. s). 7.74(1H. dd. J-8.8. 2 .3) . B . 19( 1H. 
d, J-2.3). 



Example 20 

3-Carboxy-l-(6- m etnoxy-3-pyridyl)-5-(4-methyl P henyl)-lH-pyra 



zole 



, 0 A solution of 1.43 g (4.23 mmol) 

3 - ethoxy icarbony 1 - 1 - ( 6 -methoxy- 3 - pyridyl ) - 5 - ( 4 -methy Ipheny 1 ) 
-IH-pyrazole obtained by Example 16. 20 ml methanol and 25 ml 
1 N sodium hydroxide was heated at reflux for one hour, cooled, 
'diluted with water , added hydrochloric acid until strongly acidic . 

25 allowed to stand one hour, collected by filtration, washed with 
water, air dried to give 1.13 g of desired. compound as a yellow 
solid (86.4%) . 

MS : 332 (M + Na) . 
30 NMR (DMSO. 6) : 2.30(3H. s) . 3.88(3H, s). 6.91(1H. d, J-8.8). 

7.02(1H, ■•). 7.2K4H. s). 7.71(1H. dd. J-8.8. 2.5). B.13(1H. d. 
j=2.5). 12.98(1H. s). 

Example 21 

35 3-(tert-Butoxycarbonylamino)-l-(6-methoxy-3-pyridyl)-5-(4-me 
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thylphenyl ) - lH-pyrazole 

A solution of 773 mg (2.5 nunol) 
3 - carboxy- 1 - ( 6 -methoxy- 3 -pyridyl ) - 5 - ( 4 -me thylphenyl ) - 1H- pyra 
sole obtained by Example 20. 5 ml tert-butanol. 0.81 ml (3.75 
nunol. 1.5 eg.) diphenylphosphoryl azide. and 0.52 ml (3.75 mmol. 
1 5 eq. ) triethylamine was heated at reflux overnight (22 hours) . 
Cooled, evaporated, diluted with ethyl acetate . washed with water, 
dilute hydrochloric acid (three times), sat. aq. sodium 
bicarbonate (three times), brine, dried (magnesium sulfate), 
filtered, evaporated. Purification by column chromatography 
over silica gel (toluene/ethyl acetate) followed by 
recrystallization from ethyl acetate gave 0.63 g of desired 
compound as white crystals (66.2%). 

MP : 169-170°C. 

MS : 281 (M - BOC + 1). 325 (M - tBu + 1). 

NMR (DMSO. 6) : 1.47(9H. s). 2.30(3H. s). 3.88(3H, s). 6,63(1H. 
s ). 6.85UH. d, J-8.8). 7.10-7.26(4H. m) . 7.58(1H. dd. J=8.8. 
2.7). 7.99(1H. d, J=2.7). 9.82(1H. s). 

Example 22 

3 -Amino - 1 - ( 6 -methoxy - 3 -pyridyl ) - 5 - ( 4 -me thylphenyl ) - 1H -pyrazo 
le 

To a solution of 0.76 (2.00 mmol) 
3 - ( t er t - butoxycarbony lamino ) - 1 - ( 6 -methoxy- 3 -pyridyl ) - 5 - ( 4 -me 
thylphenyl) -IH-pyrazole obtained by Example 21 in ethyl acetate 
was added 20 ml 4 N hydrochloric acid in ethyl acetate at room 
temperature , stirred one hour . Poured into water/ethyl acetate . 
neutralized with potassium carbonate, separated, washed with 
brine, dried (magnesium sulfate), filtered, evaporated to give 
0.49 g of desired compound as a yellow oil (87.4%). 

MS : 281 (M + 1) • 
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NMR (DMSO f 6) : 2.29(3H, s), 3.87(3H, s ) , . 4-55 ( 2H. s), 5.81(1H, 
s), 6.79(1H, d, J=8.8), 7 . 06-7 . 19 ( 4H, m) , '7-:50(lH. dd. J=8.8, 
2.7), 7.89(1H, d, J=2.7). 

Example 23 

3-Chloro-l- (6-methoxy-3-pyridyl) -5-(4-methylphenyl) -lH-pyraz 
ole 

A mixture of 0.4 9 g (1.75 mmol) 
3 - amino - 1 - ( 6 -me thoxy- 3 - pyridyl ) - 5 - ( 4 -methylphenyl ) - 1H -pyrazo 
le obtained by Example 22, 0.54 g ( 4.0 nunol) copper (II) chloride, 
0.4 2 g (10 mmol) lithium chloride, and 12 ml acetonitrile was 
stirred for 5 min. at room temperature. Added 0.4 0 ml (3.0 mmol) 
isoamyl nitrite at room temperature, stirred for one hour, then 
one hour at reflux, cooled, added IN hydrochloric acid and ethyl 
acetate, separated, washed with IN hydrochloric acid, brine, dried 
(magnesium sulfate), filtered, evaporated. Purified by silica 
gel column chromatography (toluene/ethyl acetate) followed by 
recrystallization from ethyl acetate/hexane to give 234 mg of 
desired compound as white crystals (44.6%). 

MP : 100-102°C. 
MS : 300 (M + 1) . 

NMR (DMSO, 6) : 2.30(3H, s), 3.86(3H, s), 6.77(1H, s), 6.88(1H, 
d, J=9..1), 7.11-7.23(4H, m) , 7.66(1H, dd, J=9.1, 2.4), 8.09(1H, 
d, J = 2.4) . 

Example 24 

3 - ( N - E thy lcarbamoyl ) - 1 - ( 6 -methoxy- 3 - pyridyi ) -.5 - ( 4 -methylphen 
yl ) -lH-pyrazole 

To a solution of 309 mg (1.0 mmol) 
3-carboxy-l- ( 6 -methoxy -3 -pyridyl) -5- ( 4 -methylphenyl ) -lH-pyra 
zole obtained by Example 20 in 5 ml dichloromethane was added 
0 . 20 ml oxalyl chloride. Added one drop dimethylf ormamide , then 
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stirred for one hour at room temperature. Evaporated, added 5 
ml toluene and evaporated again. Added 5 ml -dichlorome thane , 
cooled to 5°C, added 245 mg (3.0 mmol) ethyl amine hydrochloride 
followed by 0.42 ml (3.0 mmol) triethylamine . Removed the cold 
bath and stirred at room temperature overnight. Diluted with 
ethyl acetate, water, acidified with 3N hydrochloric acid, 
separated. Washed with ag. hydrochloric acid (twice), dilute 
ag. sodium hydroxide (three times), brine, dried (magnesium 
sulfate), filtered, evaporated. Purification on silica gel 
(toluene/ethyl acetate) followed by recrystallization from 
diethyl ether gave 238 mg desired compound as white crystals 
(70.8%). 

MP : 136-137°C. 

MS : 359 (M + Na) . 

NMR (DMSO, 6) : 1.10(3H. t, J=7 . 1 ) , 2.30(3H, s), 3 . 15-3 . 23 ( 2H , 
obscured by solvent), 3.88(3H, s), 6.91(1H, d, J=8.7), 6.94(1H, 
s), 7.18(4H, s), 7.73(1H, dd, J=8.8, 2.5), 8.15(1H, d, J=2.5), 
8.31(1H, t , J=*5.7) . 

Example 2 5 

1 - ( 6 - Chloro - 3 - pyridy 1 ) - 5 - ( 4 -methoxypheny 1 ) - 3 - trif luorome thyl 
- lH-pyrazole 

A solution of 5-amino-2-chloropyridine (7.7g) in acetic acid 
(80ml) was stirred under ice-water bath. NaN0 2 (3.67'g) was added 
to above solution at the same temperature. Cone, hydrochloric 
acid (20ml) was added to the resulting mixture and stirred for 
30min at the same temperature. SnCl 2 (24.7g) was added at same 
temperature and stirred at ambient temperature. 
4- ( 4 , 4 , 4 -Trif luoro-3-oxobutanoyl) chlorobenzene ( 6 .03g) was 
added to the reaction mixture. The reaction mixture was stirred 
for additional lhr at 110*0 . The resulting mixture was evaporated. 
To the residue was added 6N NaOH-etyl acetate and then filtrate 
on celite. The organic layer was separated and dried over 
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magnesium sulfate and evaporated. The residue was purified by 
column chromatography (Silica/Toluene) ethyl acetate 10% to 
afford 4 . lg of desired compound (37.1%). 

MP : 55-56t:. 

MS : 354(M + 1) , 355(M + 3) 

NMR(CDC1 3 , 6): 3.83(3H. s). 6.72(1H, s). 6.74(1H. d. J=8Hz), 
6.90-7.20<4H, m) . 7.56(1H, d. J=8.2Hz), 8.10{1H. d. J=2Hz). 

Example 26 

1 - ( 6 -Methoxy- 3 -pyridyl ) - 5 - ( 4 -methoxyphenyl ) - 3 - trif luoromethy 
1-lH-pyrazole 

A mixture 

1 - ( 6 - chloro- 3 -pyridyl ) - 5 - ( 4 -methoxyphenyl ) - 3 - trif luoromethyl 
-lH-pyrazole (l.Og) obtained by Example 25 and sodium roethoxide 
( 420mg ) in methanol ( 5ml ) was stirred for lhr at 80*0 . The reaction 
mixture was extracted with ethyl acetate - water. The organic 
layervas dried with magnesium sulfate and evaporated under reduced 
pressure. The residue was recrystallized from ethyl acetate to 
afford"620mg of desired compound (62.8%). 

MP : 71-75'C . 

MS : 350(M + 1) . 

NMR(CDCl3, 6) : 3.81(3H. s). 3.94(3H. •). 6.69(111. s ) , 6 . 80-7 . 20 ( 4H . 
m), 7.35(1H. d, J=8Hz). 7.67(1H. d, J=8.2Hz). 8.32(1H, d. J=2Hz). 

Example 27 

3 - Ethoxycarbony 1 - 5 - ( 4 -me thoxyphenyl ) - 1 - ( 6 -methoxy- 3 -pyridyl ) 
-lH-pyrazole 

A mixture of 

4- (3-ethoxycarbonyl-3-oxopropanoyl)methoxybenzene (4.0g) , 

5- hydrazino-2-methoxypyridine hydrochloride obtained by 
Preparation 1 (3.51g) in acetic acid (20ml) was stirred at 60°C 
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for 2.0 hours. After cooling, the reaction mixture was diluted 
with ethyl acetate and IN hydrochloric acid. An organic layer 
was separated, washed with sat . sodium bicarbonate (twice) . water, 
and brine, dried over sodium sulfate, filtered and evaporated 
under reduced pressure. The residue was column chromatographed 
on silica gel ( 100ml . hexane/ethyl acetate ) to give 2 . 53g of desired 
compound (44.8%). 

MP : 90-91°C. 

MS : 354(M + 1). 

IR (KBr) : 1724.05. 1610-27. 1498 . 42 . 1390 . 42 . 1292.07. 1253.50. 
1228.43, 1024.02. 

NMR (CDCI3. 6) : 1.423(3H, t. J-7.10 Hz). 3.809(3H. s) . 3.940(3H. 
S). 4.452(2H, q. J-7.10 Hz). 6.733(1H. d, J=8.83 Hz). 6.851(2H. 
d. J-8.93 HZ), 6.980UH. .). 7.142(2H, d, J=8.93Hz). 7.573(1H, 
dd , j-8.83and2.74 Hz), 8.114(1H. d. J-2.74 Hz). 

Example 28 . 
3-Difluoromethyl-5-(4-methoxyphenyl)-l-(6-methoxy-3- P yr 1 dyl) 

-lH-pyrazole 

Reaction was carried out in a manner similar to Example 27 
using 5-hydrazino-2-methoxypyridine hydrochloride and 
i-methoxy-4-(4,4-difluoro-3-oxobutanoyl)benzene to give 727 mg 

of desired compound (54%). 
MS : 354 (M + Na) . 

IR (KBr) : 1610.27, 1498.42, 1461.78, 1390.42, 1292.07. 1253.50. 
1172.51. 1083.80, 1027.87, 833.098. 673.035. 

NMR (CDCI3 , 6) : 3.812(3H, s) . 3.942(3H, s). 6.671(3H. s). 6.738(1H. 
d J=8.87Hz) , 6.755UH. t, J-55.0Hz -gemF2 ) , 6 . 858 ( 2H , d. J = 8.71 
HZ). 7.153(2H. d. 3=8.71 Hz). 7.528(1H. dd. 3=8.87. 2.42 Hz). 
7.59K1H, d, J = 2.42 Hz). 



Example 29 
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3 - Benzoyl - 5 - ( 4 -me thoxypheny 1 ) - 1 - ( 6 -me thoxy - 3 - pyr idy 1 ) - 1H - pyr 
azole 

To a solution of 
3 - e thoxycar bonyl - 1 - ( 6 -me thoxy- 3 - pyridyl ) - 5 - ( 4 -me thoxypheny 1 ) 
-lH-pyrazole obtained by Example 27 (300mg) and 
N,0-dimetnylhydroxylamine hydrochloride (104mg) in 
tetrahydrofuran (10ml) was added dropwise phenyl magnesium 
bromide (1M. 3.4ml) under ice cooling. After stirring for 1 nr. 
the reaction mixture was poured onto ethyl acetate and IN 
hydrochloric acid. The aqueous layer was extracted twice with 
ethyl acetate. The combined organic layer was washed with IN 
hydrochloric acid. sat. aq. sodium bicarbonate . water and brine . 
dried over sodium sulfate, filtered and evaporated under reduced 
pressure. The residue was column chromatographed on silica gel 
(50ml, ethyl acetate/hexane) and recrystalized from 
isopropylether to give 162mg of desired compound (49.5%). The 
filtrate was evaporated and recrystalized from isopropylether 
to give 30mg of second crystal (9.2%). 

MP : 132-134°C. 
MS : 386(M + 1) . 

IR (KBr ) : 1648.84, 1608.34, 1498.42. 1450.21. 1388.50, 1290.14, 
1247.72, 1180.22. 1024.02. 896.74. 831.17, 730.89, 694.25. 
NMR (CDCI3 , 6) : 3.823(3H, s), 3.956(3H. s). 6.744(1H, d, J = 8.81 
Hz), 6.880(2H, d. J-8.81 Hz). 7.122(1H. s). 7.200(2H. d, J-8.81 
Hz). 7.48-7.59(4H, m), 8.215(1H, d. J-2.68 Hz), 8.357(1H, dd, 
J=8.05. 2.68 Hz) . 

Example 30 

3 - Carbamoyl- 5 - ( 4 -me thoxypheny 1 ) - 1 - ( 6 -methoxy- 3 -pyridyl ) - lH-p 
yrazole 

Reaction was carried out in a manner similar to Example 4 
using 
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3-ethoxycarbonyl-5- ( 4-methoxyphenyl ) - 1- ( 6 -methoxy-3-pyridyl ) 
-lH-pyrazole obtained by Example 27 to give.262mg of desired 
compound (95.2%). 

MP : 103-104°C. 
MS : 325(M + 1) .' 

IR (KBr) : 3444.24, 1687.41, 1610.27, 1500.35, 1388.50, 1290.14, 
1251.58, 1182.15, 835.03, 786.81. 

NMR (CDC1 3 , 6) : 3.758(3H, s), 3.876(3H, s), 6.908(1H, d, J = 8.81 
Hz), 6.917(1H, s), 6.941(2H, d, J=8.79 Hz), 7.214(2H, d, J=8.79 
Hz) , 7.353(1H, br.s) , 7.612 (1H, br.s) , 7.710(1H, dd, J=*8.81, 2.74 
Hz), 8.160(1H, d, J=2.74 Hz). 

Example 31 

3-Cyano-5- ( 4-methoxyphenyl) r l- ( 6-methoxy-3-pyridyl) -IH-pyraz 
ole 

Reaction was carried out in a manner similar to Example 5 
using 

3 -carbamoyl- 5- ( 4-methoxyphenyl) -1- ( 6-methoxy-3-pyridyl ) - IH-p 
yrazole obtained by Example 30 to give 40mg of desired compound 
(21.2%). 

MS : 30-7 (M + 1) . 

IR (NaBr) : 2240.88, 1610.27, 1575.56, 1498 . 4 2 , 14 1 5 . 49 , 1390.42, 
1292.07, 1255.43, 1180.22, 1022.09, 833.098. 

NMR ( CDCI3 , 6) : 3.819(3H, s), 3.952(3H, s ) , 6 . 7 5 5 ( 1H ,. d , J = 8.97 
Hz), 6.837(1H, s), 6.874(2H, d, J=8.89 Hz), 7.128(2H, d, J=8.89 
Hz), 7.520(1H, dd, J=8.97, 3.02 Hz), 8.092(1H, d, J=3.02 Hz). 

Example 32 

3-Carboxy-5- ( 4-methoxylphenyl ) - 1- ( 6-methoxy-3-pyridyl) -IH-py 
razole 



Reaction was carried out in a manner similar to Example 20 
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"'ttLr«±*»rl-5-(«— t h oxyphenyl.-X-( 6 - TC t h ox y -3-pyri a yl» 
. 1H pyloia opined oy —Pie 27 to 9 iva X,, 9 of aesrreu 



compound (76.7%) 
MP : 144-145°C. 

1184.06. 1024.02. 831.17. 754.03. .,«,,, 
NMR (COC1, »> = ...»(». •>■ »■•»»»■ 6 - 7 "' 1 "- *' " ' 

"u-Butolcar b0 n ylM . i no,- 5 -(4.n,et h ox yl p he n y l,-l- (6 --t h o J c y - 
3-pyridyl) -IH-pyrazole 

Kaaction was carried out in a manner similar to E*a,»pl= 21 

Tearoom- 8- ( 4- m et h ox y l Ph an y l , - 1- ( e-.at^-pyriayi » 
r :Ioia o^aina, o y —pi. 32 to 9 ive 450 m9 of oesirea compound 

(73.9%)". 

MP : 166-167°C. 

1286.29. 1247.72, 1162.87. 700 M H 

*. , *7B(9H s) 3.804(3H,s), 3.926(3H,s),6.700(lH, 
NMR(CDC1 3 ,6) : 1.578(9H r s), ^.ou v , i 63 .2H 

d J= 8.95Hz). 6.723(1H, s), 6.829(2H. d. J-..91H.). 7.163(21^ 
d . L.91HZ). 7.46.C1H. -8.95. 2 . 38 Hz ) . 8 . 041 ( !H . d. ,-2.3. 

Hz). 

3:Xo-5- ( 4- m et h o Xyl p h a„ y X,- 1 - ( S-».t h o 5 c y -3- Py ri ayl ,- l H-p yr » 
zole hydrochloride 
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Reaction was carried out in a manner similar to Example 22 
using 

3 - ( t - Butoxycarbonylamino ) - 5 - ( 4 -methoxylphenyl ) - 1 - ( 6 -methoxy - 
5 3-pyridyl) -lH-pyrazole obtained by Example 33 to give 286 mg of 
desired compound (95.7%). The product was directly used in the 
next step. 

Example 3 5 

10 3 -Chloro- 5 - ( 4 -methoxylphenyl ) - 1 - ( 6 -methoxy- 3 -pyridyl ) - IH-pyr 
azole hydrochloride 

Reaction was carried out in a manner similar to Example 23 
using 

15 3-Amino-5-( 4 -methoxylphenyl) -1- ( 6-methoxy- 3-pyridyl) -lH-pyra 
zole hydrochloride obtained by Example 34 to give 100 mg of desired 
compound (32.8%). 

MS : 316(M + 1) 

20 IR (NaBr) : 1610.27, 1496.49, 1384.64, 1292.07, 1253.50, 1176.36, 
1024.02, 833.098. 

NMR(CDC1 3 , 6) : 3.807(3H, s ) , 3 . 93 0 ( 3H , s ) , 6.378(1H, s) , 6.866(1H, 
d, J = 8.77 Hz) , 6.848 (2H, d, J=8.73 Hz), 7.129(2H, d, J=8.7 3 Hz), 
7.523(iH, dd, J=8.77, 2.64 Hz), 8.046(1H, d, J=2.64 Hz). 

25 

Example 36 

1 - ( 4 -Methoxyphenyl ) - 5 - ( 6 -methoxy- 3 - pyr idyl ) - 3 - trif luoromethy 

1- lH-pyrazole 

30 A mixture of 

2 - methoxy- 5 - ( 4 , 4 , 4 - trif luoro- 3 -oxobutanoyl ) pyridine obtained 
by Preparation 3 (1.0 g) and 4 -methoxyphenylhydrazine 
hydrochloride (748 mg) in acetic acid (6 ml) was heated at 60°C 
for 1.5 hours. After cooling, the reaction mixture was poured 

35 onto water and extracted twice with toluene. The organic layer 



36 

was washed with brine , dried over magnesium sulfate and evaporated 
under reduced pressure. The residue was column chromatographed 
on silica gel and recrystalized from isopropyl alcohol to give 
1.07 g of desired compound (75.7%). 

5 

MS : 316 (M + 1 ) . 

IR (KBr): 1615, 1560, 1515, 1470, 1430,1390. 

NMR (CDC1 3 , 6) : 3.83(3H, s), 3.94(3H, s), 6 . 65-8 . 11 ( 8H , m) . 

10 Example 37 

1 - ( 4 - Chlorophenyl ) - 5 - ( 6 -methoxy- 3 -pyridyl ) - 3 - trif luoromethyl 
-lH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
15 using 2-methoxy-5- ( 4 , 4 , 4-trif luoro- 3 -oxobutanoyl) pyridine and 
4-chlorophenylhydrazine hydrochloride to give 200 mg of desired 
compound (34.9%). 

MS : 354(M + H) . 

20 IR (KBr): 3041, 3019, 3006, 2991, 2950, 1612, 1562, 1498, 1465, 
1436, 1394, 1286, 1236, 1155, 1133, 1091, 1018, 968, 833, 730. 
NMR (CDC1 3 , 6) : 3.95(3H, s), 6.69(1H, d, J = 8.5Hz), 6.73(1H, s), 
7.24-7.40(4H, m), 7.49(1H, s), 8.10(1H, d, J=2.1Hz). 

25 Example 38 

1 - ( 4 - Cyanophenyl ) - 5 - ( 6 -methoxy- 3 - pyridyl ) - 3 - trif luoromethyl - 
IH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
30 using 2-methoxy-5- ( 4 , 4 , 4-trif luoro -3 -oxobutanoyl) pyridine and 
4-cyanophenylhydrazine hydrochloride to give 200 mg of desired 
compound (28.7%). 
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MS : 345(M + H) . 

IR (KBr): 2952, 1610, 1560, 1504, 1467, 1444, 1423, 1388, 1297, 
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1286, 1236, 1149, 1137, 1099, 1016, 970, 937, 844, 823, 817. 
NMR (CDC1 3 , 6): 3.96(3H, s), 6.76(1H, d, J=8.3Hz), 6.77(1H, s). 
7.35(1H, dd, J=2. 583Hz) , 7.47(2H, d, J=8.7Hz), 7.69(2H, d, 
J=8.7Hz), 8.10(1H, d, J=2.5Hz). 

Example 39 

1- ( 4-Fluoro-3-methylphenyl ) -5- ( 6 -methoxy- 3 -pyridyl ) -3-trif lu 
oromethyl-lH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2-methoxy-5- ( 4 , 4 , 4-trif luoro-3-oxobutanoyl)pyridine and 

4- Fluoro- 3-methylphenylhydrazine hydrochloride to give 200 mg 
of desired compound (35.2%). 

MS : 352{M + H) . 

IR (neat): 3434, 3403, 2956, 1610, 1562, 1504, 1463, 1423, 1390, 
1365, 1286, 1251, 1230, 1162, 1132, 1101, 1024, 977, 815, 757. 
NMR (CDC1 3 , 6): 2.27(3H, d, J=2.1Hz), 3.95(3H, s), 6 . 67 - 6 . 72 ( 2H , 
m), 7.00(2H, m), 7.30(2H, m) , 8.58(1H, d, J=2.5Hz). 

Example" 40 

1- ( 2 , 3-Dihydro-5-benzof uranyl ) -5- ( 6 -methoxy- 3 -pyridyl ) -3-tri 
f luoromethyl - 1H - pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2 -methoxy- 5 - ( 4 , 4 , 4 - trif luoro- 3-oxobutanoyl ) pyridine and 

5- ( 2 , 3 -dihydrobenzof uranyl) hydrazine to give 220 . 3 mg of desired 
compound (30.1%). 

MS : 362(M + H) . 

IR (KBr) : 1608, 1548, 1494, 1469, 1430, 1394, 1361, 1295, 1276, 
1263, 1238, 1214, 1160, 1122, 1025, 973, 937, 883, 840. 808. 
NMR (CDCI3, 6) : 3.21(2H, t, J = 8.7Hz), 3.94(3H, s), 4.63(2H, t. 
J=8-7Hz), 6. 66-6.74(3H, m) , 6.95(1H, dd, J=2.585Hz), 7.22(1H, 
br), 7.35(1H, dd, J=2.586Hz), 8.10(lH r d, J=2.5Hz). 
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Example 41 

1 - ( 6 -Methoxy - 3 -pyridyl ) - 5 - ( 6 -methoxy- 3 - pyridyl ) - 3 - trif luorom 
ethyl- IH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2 -methoxy- 5- ( 4 , 4 , 4 -trif luoro- 3 -oxobutanoyl ) pyridine and 
6 -methoxy- 3 -pyridylhydrazine hydrochloride to give 450 mg (31.8%) 
of desired compound. 

MS : 351(M + H) . 

IR (neat) : 3434, 3218, 3052, 3016, 2985, 2952, 1610, 1567, 1498, 
1465, 1440, 1392, 1286, 1238, 1162, 1132, 1101, 1022, 973, 831. 
NMR (CDC1 3 , 6) : 3.94(6H, s*2 ) , 6 . 69 -6 . 80 ( 3H, m) , 7.36(1H, dd , 
J=2. 586Hz), 7.58(1H, dd, J=2.889Hz), 8.10(2H, m) . 

Example 42 

5 - ( 6 - Methoxy- 3 - pyridyl ) - 1 - ( 4 - nitropheny 1 ) - 3 - trif luoromethyl - 
IH-pyrazole 

Reaction was carried out in a manner similar to Example 3 6 
using 2 -methoxy- 5- ( 4 , 4 , 4 -trif luoro- 3 -oxobutanoyl) pyridine and 
4 -nitropheny Ihydrazine hydrochloride to give 600 mg of desired 
compound (54.3%). 

MS : 365(M + H) . 

IR (KBr) : 3048, 2992, 1610, 1562, 1529, 1469, 1442, 1388, 1351, 
1297, 1286, 1272, 1238, 1151, 1103, 1016, 970, 862. 827, 754. 
NMR (CDCI3 , 6): 3.97(3H, s), 6.75(1H, d, J=8.6Hz), 6.78(1H, s), 
7.36(1H, dd, J=2. 586Hz), 7.53(2H, d, J=9.1Hz), 8.11(1H, d, 
J=2.5Hz), 8.26(2H, d, J=9.1Hz). 

Example 4 3 

1 - ( 4 - Aminopheny 1 ) - 5 - ( 6 -methoxy- 3 -pyridyl ) - 3 - trif luoromethyl - 
IH-pyrazole 



Iron (232 mg) and ammonium chloride (35 mg) were added to 
a solution of 

1- ( 4 -nitrophenyl) -5- ( 6-methoxy-3-pyridyl) -3-trif luoromethyl- 
IH-pyrazole obtained by Example 42 in ethanol (4 ml) and water (2 
ml) . This mixture was refluxed for Ih. It was cooled, filtered, 
washed with ethanol, evaporated in vacuo. The titled compound 
was afforded in crude solid. This was used without further 
purification . 

MS : 335(M + H) - 

Example 44 

5 - ( 6 -Methoxy- 3 -pyridyl ) - 1 - [ ( 4- ( 1 - lH-pyrrolyl ) phenyl ] - 3 - trif 1 
uoromethyl- lH-pyrazole 

1- ( 4-Aminophenyl ) -5- ( 6 -methoxy- 3-pyr idyl ) - 3- 
trif luoromethyl-lH-pyrazole obtained by Example 43 was dissolved 
in acetic acid. To this solution, 2 , 5-dimethoxy tetrahydrof uran 
was added. Then, the reaction mixture was stirred at 100°C for 
2h. It was added to IN NaOH under ice cooling, extract with ethyl 
acetate, wash with NaOH, brine, dry over magnesium sulfate, 
evaporated in vacuum, column hexane/ethyl acetate = 4/1. The 
titled compound was afforded 65 mg as white powder (24.6%). 

MS : 385(M + H) . 

IR (KBr) :1610, 1554, 1529, 1473, 1394, 1359, 1328, 1286, 1267, 
1230, 1166, 1128, 1101, 1072, 1039, 1020, 970, 838, 796, 727- 
NMR (CDC1 3 , 6) : 3.95(3H, s), 6.37(2H, dd) , 6 . 73 - 6 . 77 ( 2H , m, 
J = 2. 125Hz), 7.10(2H, d, J=2.1Hz), 7 . 37 - 7 . 44 ( 5H , m) , 8.13(1H, d, 
J=2.1Hz) . 

Example 4 5 

3-Dif luoromethyl-1- { 4-methoxyphenyl) -5- ( 1 6 -methoxy- 3 -pyridyl) 
- IH-pyrazole 
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Reaction was carried out in a manner similar to Example 36 
using 2-methoxy-5- ( 4 , 4-dif luoro-3-oxobutanoyl)pyridine 
obtained by Preparation 4 and 4-methoxyphenylhydrazine 
hydrochloride to give 316.1 mg of desired compound (23.6%). 

MS : 332(M + H) . 

IR (KBr ) : 1610, 1560, 1517, 1506. 1461. 1455, 1361, 1301, 1294. 
1257. 1249. 1174, 1168. 1078. 1025. 1020. 973, 838, B36, 802. 
NMR (CDCI3, 6) : 3.82(3H, s). 3.93(3H. s). 6.66(2H, d, J=9.1Hz), 
6.76(1H. t. J=54.9Hz). 6.90(2H. d. J=9Hz). 7 . 17-7 . 35 ( 3H , m) . 
8.10(1H, d. J=2.4Hz). 

Example 46 

3 - E thoxycarbonyl - 1 - ( 4 -me thoxyphenyl ) - 5 - ( 6 -methoxy- 3 -pyridyl ) 
-lH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2 -methoxy- 5 -( 3 -e thoxycarbonyl- 3 -oxopropanoyl ) pyridine 
obtained by Preparation 5 and 4-methoxyphenylhydrazine 
hydrochloride to give 200 mg of desired compound (14.2%). 

MS : 354(M + H) . 

NMR (CDC1,. 6) : 1.42(3H. t, J=7.1Hz), 3.84(3H. s). 3.95(3H. s). 
4.45(2H, q. J=7.1Hz). 6.64(1H. d, J=9.2Hz). 6.85(2H, d. J=llHz). 
7.20-7.35(4H. m) . 8.09(1H, d. J=2Hz). 

Example 47 

3-Carbamoyl-l-(4-methoxyphenyl)-5-(6-methoxy-3-pyridyl)-lH-p 
yrazole 

Reaction was carried out in a manner similar to Example 4 
using 

1 - ( 4 -me thoxyphenyl ) - 5 - ( 6 -methoxy- 3 - pyridyl ) - 3 -e thoxycarbonyl 
-lH-pyrazole obtained by Example 46 to give 233.6 mg of desired 
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compound (94.3%). 
MS : 325(M + H) . 

NMR (CDCI3, 6): 3.84(3H; s), 3.94(3H, s), 5.43(2H, br) . 6.66(1H, 
d, J=8.2Hz), 6.87-6.93(3H, in), 7 . 19-7 . 36 ( 3H, m) , 8.08(1H, d r 
J*=2Hz) . 

Example 48 

3 - Cyano - 1 - ( 4 -methoxyphenyl ) - 5 - ( 6 -methoxy- 3 - pyridyl ) - 1H - pyraz 
ole 

Reaction was carried out in a manner similar to Example 5 
using 

3 - carbamoyl - 1 - ( 4 -methoxyphenyl ) - 5 - ( 6 -methoxy- 3 -pyridyl ) - lH-p 
yrazole obtained by Example 47 to give 124 . 5 mg of desired compound 
(57 -7%) . 

MS : 307(M + H) . 

IR (KBr) : 2950, 2233, 1610, 1554, 1511, 1490, 1455, 1440, 1403, 
1357, 1292, 1251, 1178, 1120, 1070, 1018, 971, 921, 835, 819. 
NMR (CDCI3, 6): 3.83(3H, s), 3.94(3H, s), 6.68(1H, d. J=8.5Hz), 
6.84-6.92(3H, m) , 7 . 17 - 7 . 33 ( 3H , m) , 8.07(1H, d, J=2.5Hz). 

Example 49 

1- (2 , 3-Dihydro-5-benzofuranyl) - 5- ( 6 -methyl- 3 -pyridyl) -3-trif 
luororhethyl- lH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2 -methyl- 5- (4,4 , 4- trif luoro- 3-oxobutanoyl ) pyridine 
obtained by Preparation 6 and 

5- ( 2 , 3-dihydrobenzofuranyl)hydrazine to give 26 mg of desired 
compound (29%). 

MP : 142-143*0. 
Mass : 346(M + 1) 
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IR (KBr ) : 3215. 3124. 3060. 2966. 2918. 1651. 1612. 
NMR (DMSO. 5, : 2.46(3H. .). 3.20(2H. t. 3=6. 6Hz). 4.6K2H. t. 
J=8 .BHz>. 6.79,1H. a. J-..4H.). 7.03C1H. «. 3-6.4HZ. 2 * . 
7 .26(2H. 4. 3.7.2HZ). 7.33.1H. a. 3-2 . IB.) . .7 . 53 ( 1H. da. J-B.1H.. 
2.3Hz). 8.40(1H. d, J«1.8Hz). 

Example 50 , 
l-(4-=hrolophenyl)-5-(6-n.ethyl-3-pyriayl)-3-tri£luoron,ethyl- 

IH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2-methyl-5-(4.4,4-trifluoro-3-oxobutanoyl)pyrid 3 .ne 
obtained by Preparation 6 and 4-chrolophenylhydrazine 
hydrochloride to give 90 mg of desired compound (41,1%)- 

MP : 107-108'C. 

MS : 338. 340 (M + 1) 

IR ( KBr) : 3489. 3464. 3435. 3402. 3028. 2981. 1603. 

NMR (DMSO. 5) : 2.47(3H. s) . 7.28(2H. d. J-B.4H.). 7 . 38-7 . 46 ( 2H. 

«). 7.52-7.60(3H. m). 8.41(1H. d. J-1.9HE). 

l!n-iluoro-3-methylpbenyl)-5-(6-methylO- P yridyl)-3 
romethyl-lH-pyrazole hydrochloride 

Reaction was carried out in a manner similar to Example 36 
using 2-methyl-5-(4,4.4-trifluoro-3-oxobutanoyl)pyridine 
obtained by Preparation 6 and 4-methoxyphenylhydrazine 
hydrochloride to give 40 mg of desired compound (27.6%). 



MP 



173-176*0. 
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MS : 336(M + D • 

IR (KBr) - 3435, 3406. 3103. 3033. 2650. 2580. 1645. 1608. 
N MR(DMS0.6):2.26(3H.s).2.56(3H,s),7.2l-7.25(2H.m).7.29(lH. 

S ), 7.45-7.50(2H. m) . 7.74(1H. d. J=8.3Hz). 8.55 (1H. s). 



43 



10 



15 



lH-pyrazole 

action was cabled out in a — si^lar to Example 36 
using 2 . n at hy l- 5 -(3-et h =x y carbon y l-3-oxopropano y X,p y rx dl n. 

o ta Led by Preparation 7 ana 4~th«, P- y lW-r« e 
hydt oehloride to g ive 0.63 9 of desired compound (133.1%). 

MS : 338(M + D • 

« (neat, = 3429. 3406. 2,62. 2S24. 2856. 1666 
aa . J-S.OHZ. 2.4HO. 8.35(1H. d. 32.0Hz). 



E 3^ y l-l-( 4 --«an y l,. 5 -(6-»et hy l-3-p y r i a y i,-lH-p y 
razole 



faction was carried out in a manner similar to Example 4 

US±n9 . s (6-methylO-pyridyl)0-ethoxycarbonyl- 

1 -(4-methoxyphenyl)-5-(6 methyl py d esired 
lH- P yrazole obtained by Example 52 to gxve 0.32 g 
25 compound (55.6%). 

MP : 135*0 (decomposed) . 

MS 5 'T U 3 ' 3294 3167. 3012. 2970. 1685. 1608. 
IR (KBr ) . 33. 3 3 6 . 98 _ 7 . 05 ( 3H . 

30 NMR d>MSO. 6) : 2.45(3H, s) I ^ ^ ^ 

7.22-7.35(4H. m) . 7.50(1H. dd. J=8.0Hz, 2.3Hz,. 
m) . 8.34(1H, d. J=2.2Hz). 

Example 54 6 _ m ethyl-3-pyridyl) -IH-pyrazo 

35 3 -cyano-l-(4-methoxyphenyl)-5-(6 methyl P y 



le hydrochloride 



3 -Carbamoyl- 1- ( 4-methoxyphenyi;}-5- ( 6-methyl-3- 
pyridyl) -lH-pyrazole obtained by Example 53 (250 ing) and POCl 3 
(22 7 ml) in N, N-Dimethylf ormamide (3 ml) were stirred at room 
temperature for 1 hour. The reaction mixture was poured into 
sodium bicarbonate aq. , and extracted with ethyl acetate. The 
organic layer was dried over magnesium sulfate, and evaporated 
in vacuo. The residue was dissolved in ethyl acetate. Then 4N 
hydrochloric acid in ethyl acetate was added. Resulting 
precipitates were corrected by filtration to give 110 mg of desired 
compound (41.5%). 

MP :125-128t:. 

MS : 291(M + 1) (free) . 

IR (KBr) : 3429, 3400, 3120, 3076, 2968, 2906, 2835, 2652, 2243, 
1643, 1608. 

NMR (DMSO, 6) : 2.58(3H, s), 3.08(3H, s), 7.03(2H, dd, J=8.7Hz, 
2.0Hz), 7.36 (2H, dt , J=9.7Hz, 2.9Hz), 7.53 (1H, s), 7.55(1H, 
s). 7.77(1H, dd, J=8.2Hz, 2.2Hz), 8.53(1H, d, J=2.0Hz). 

Example 55 

5- ( 6-Ch_lorb-3-pyridyl) -3-dif luoromethyl-1- ( 4-methoxyphenyl ) - 
lH-pyrazole 

Reaction was carried out in a manner similar to Example 36 
using 2-chloro-5- ( 4 , 4-dif luoro-3-oxobutanoyl ) pyridine obtained 
by Preparation 8 and 4-methoxyphenylhydrazine hydrochloride to 
give 0.79 g of desired compound (61.1%). 

MS : 336(M + 1) . 

IR (neat) : 3454, 3361, 3130, 3064, 3005, 2962, 2841, 1601. 
NMR (DMSO, 6) : 3.80(3H, s) , 3.87(1H, d, J=9.9Hz), 4.82(1H, s) , 
6.99-7.03(2H, m) , 7.30(2H, dd, J=6.8Hz, 2.1Hz), 7.54(1H, d, 
J=8.5Hz), 7.67(1H, dd, J=8.3Hz, 2.5Hz), 8.36(1H, d, J=2.2Hz). 



Example 56 

3 - Dif luorome thyl- 1 - ( 4 -methoxyphenyl ) - 5 - ( 6 -methyl- 3 -pyridyl ) - 
IH-pyrazole hydrochloride 

5 - ( 6 - Chi oro - 3 - pyridyl ) - 3 - dif luorome thyl -1- ( 4- 
methoxyphenyl) -IH-pyrazole obtained by Example 55 (0.4 g), 2N 
methylzincchloride in tetrahydrof uran (3.57 ml) andPd(PPh 3 )4 (42 
mg ) were stirred at reflux condition for 1 hour. After the reaction 
mixture was quenched with dil. hydrochloric acid, extracted with 
ethyl acetate, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by chromatography on silica gel 
eluting with n-hexane-ethyl acetate (2:1) and evaporated in vacuo . 
The residue was dissolved in ethyl acetate and 4N hydrochloric 
acid / ethyl acetate was added. Resulting precipitates were 
collected by filtration to give 0 . 3 g of desired compound (71.6%). 

MP : 170-173t:. 

MS : 316 (M + 1) (free) . 

IR ( KBr ) : 3433, 3105, 3064, 3022, 2966, 2902, 2839, 2555, 2484, 
2426, 2040, 1643, 1604. 

NMR (DMSO, 6) : 2.64(3H, s), 3.78(1H, d, J=7.1Hz). 3.80(3H, s), 
6. 9 9-7. 05 (2H, m) , 7 . 13-7 . 18 ( 1H, m) , 7.33(2H, dd, J=9.7Hz, 2 . 9Hz ) , 
7.64(1H, d, J=8.3Hz), 7.91(1H, dd, J=8.2Hz, 2.1Hz), 8.62(1H, d, 
=2.0Hz) . 

Example 57 

3- ( 6-Chloro-3-pyridyl) -2- ( 4-nitrophenyl ) -5-trif luoromettiyl- 3 
, 4 - dihy dro - 2 H - py r a zol-3-ol 

2 - chloro - 5 - ( 4 , 4 r 4 - trif luoro - 3 - oxobutanoyl ) pyridine 
obtained by Preparation 9 (3.3 g) and 4-nitrophenylhydrazine (4.02 
g) in acetic acid (3 ml) was stirred at room temperature for 
overnight. The reaction mixture was poured into a mixture of 
ethyl acetate and water. The organic layer was dried over 
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magnesium sulfate and evaporated in vacia©.. 'The residue was 
purified by chromatography on silica gel eluting with 
n-hexane-ethyl acetate (2:1) to give 1.54 g of desired compound. 
(30.4%) 

MP : 249-251'C. 
MS : 387(M + 1) . 

IR (KBr) : 3099, 3074, 2972, 2898, 2710, 2661. 

NMR (DMSO, 6) : 3 . 68-3 . 78 ( 1H, m) , 4 . 11-4 . 21 ( 1H , m) , 7 . 64-7 • 73 ( 3H, 
m), 8.17-8.25(2H, m) , 8.31(1H, dd, J=8.3Hz, 2 . 5Hz ) , 8.82(1H, d, 
J=1.9Hz) , 8.92 1H, s) . 

Example 58 

2 - ( 4 - Aminopheny 1 ) - 3 - ( 6 - chloro - 3 - pyridy 1 ) - 5 - 1 rif luoromethy 1 - 3 
, 4-dihydro-2H-pyrazol-3-ol 

3 - ( 6 -Chloro - 3 - pyridy 1 ) - 2 - ( 4 - ni trophenyl ) - 5 - 
trif luoromethyl-3, 4-dihydro-2H-pyrazol-3-ol obtained by 
Example 57 (0.8 g), Fe (0.8 g) and NH 4 C1 (80 mg) were stirred 
at reflux condition for 2 hours . After cooling room temperature, 
the reaction mixture was filtrated. And the filtrate was 
evaporated . The residue was poured into a mixture of ethyl acetate 
arid water. The organic layer was dried over magnesium sulfate 
and evaporated in vacuo. Resulting precipitates were collected 
by filtration to give 0.59 g of desired compound (79.9%). 

MP : 159-16lt;. 
MS : 357(M + 1) . 

IR (KBr) : 3467, 3373, 3211, 3093, 3051, 2976, 1626. 
NMR (DMSO, 6) : 3 . 43- 3 . 53 ( 1H, m) , 3 . 57 - 3 . 68 ( 1H , m) , 5.01(2H, s), 
6.51(2H, d, J=8.7Hz) , 6.99(2H, d, J=8.5Hz) , 7.55(1H, d, J=8.4Hz) , 
7.77(1H, s), 8.10(1H, dd, J=8.3Hz, 2 . 4Hz ) , 8.64 (1H, d, J=2.2Hz). 

Example 59 

2 - ( 4 - Aminopheny 1 ) - 3 - ( 6 -methyl - 3 -pyridyl ) - 5 - 1 rif luorome thyl- 3 
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, 4-dihydro-2H-pyrazol-3-ol 

2 - ( 4 - Aminopheny 1 ) - 3 - ( 6 - chloro - 3 - pyr idy 1 ) - 5 - 
trifluoroniethyl-3,4-dihydro-2H-pyrazol-3-ol obtained by 
Example 58 ( 0 . 5 g) , 2Nmethylzincchloride in tetrahydrof uran (4.2 
ml) and Pd(PPh 3 )« (49 mg) were stirred at reflux condition for 
1 hour. After the reaction mixture was quenched with dil 
hydrochloric acid, extracted with ethyl acetate, dried over 
magnesium sulfate, and evaporated in vacuo. The residue was 
purified by chromatography on silica gel eluting with 
n-hexane-ethyl acetate (2:1) to give 0.24 g of desired compound 
(50.9%) . 

MP : 125-128t:. 
MS : 337(M + 1) . 

IR ( KBr ) : 3454, 3357, 3219, 3039, 2972, 2700, 1624. 
NMR (DMSO, 6) : 2.55(3H„ s) . 3 . 47-3 . 50 ( 1H . m) . 3 . 65-3 . 74 ( 1H. m) . 
4.98(2H, s), 6.51(2H. d, J=8 . 6Hz ) . 6.98(2H. d. J=8.6Hz). 
7.27-7.34(lH. m) , 7.67(1H, s), 7.93(1H, dd, J=8.1Hz, 2.2Hz) , 8.69 
(1H. d, J=2.0Hz). 

Example 60 

5 - ( 6 - Methyl - 3 - pyr idyl ) - 1 - [ 4 - ( 1 -pyrr o lyl ) phenyl ] - 3 - 1 rif luorom 
ethyl- lH-pyrazole 

2 - ( 4 - Aminophenyl ) - 3 - ( 6 -methyl- 3 -pyridyl ) - 5- 
trifluoromethyl-3,4^dihydro-2H-pyrazol-3-ol obtained by 
Example 59 (0.2 g) and 2 , 5- dime thoxy tetrahydrof uran (116 ml) in 
acetic acid (2 ml) were stirred at 100 < C for 1 hour. After cooling 
to room temperature, the reaction mixture was poured into sodium 
bicarbonate aq. , and extracted with ethyl acetate. The organic 
layer was washed with aq. sodium bicarbonate, water and brine, 
dried over magnesium sulfate, and evaporated in vacuo. The 
residue was purified by chromatography on silica gel eluting with 
n-hexane-ethyl acetate (2:1) to give 52 mg of desired compound 
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(23 .7%) . 

MP : 190-191T:. 
MS : 369(M + 1) . 
5 IR (KBr) : 3431 f 3404, 3124, 3074, 2964, 1608. 

NMR ( CDCI3 , 6) : 2.61(3H, s) , 6.40(2H, t, J=2.1Hz), 7.15(2H, t, 
J=2.1Hz), 7.21-7.26(1H, m) , 7 . 50-7 . 70( 4H, m) . 8.06(1H, dd, 
J=8.1Hz, 2.3Hz), 8.95(1H, d, J=2.2Hz). 

10 Example 61 

5- ( 4 -Methoxyphenyl) -1- ( 6 -methyl -3 -pyridyl) -3- trif luoromethyl 
- lH-pyrazole hydrochloride 

A mixture of 1- ( 6-chloro-3-pyridyl ) -5- ( 4- 
15 methoxyphenyl) -3-trif luoromethyl -IH-pyrazole obtained by 

Example 25 (l.Og) and CuBr ( 811mg) in tetrahydrof uran (10ml) was 
cooled at -78^3. Methyl magnesium bromide (IN tetrahydrof uran 
solution 8eq. 5.6ml) was added to above solution and stirred for 
20min." I was added to the reaction mixture and then warmed to 
20 80*C (14:00-16:00). The reaction mixture was quenched with sat. 
NH4CI and then filtered on celite . The crust was washed with ethyl 
acetate -water . The organic layer was washed with brine and dried • 
After removal of the solvent, the residue was purified with column 
chromato (Silica / 20% ethyl acetate - toluene). Hydrochloric 
2 5 acid - ethyl acetate was added to the obtained oil and triturated 
with diethylether to afford 300 mg of desired compound (63.7%). 

MP : 124-124 < C. 
MS : 334 (M + l r free) . 
30 NMR (DMSO, 6) : 2 . 6 1 ( 3H , s ) , 3 . 77 ( 3H , s ) , 7 . 13 ( 1H , s ) , 6 • 90-7 . 30 ( 4H, 
m) , 7.59(1H, d, J=8Hz) , 7.93(1H, d, J=8,2Hz) , 8.59(1H, d, J-2Hz) . 

Example 62 

5 - ( 4 -Methoxyphenyl ) - 1 - ( 6 -methyl - 3 -pyridyl ) - 3 - trif luoromethyl 
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-IH-pyrazole 

,„ t63 out in a manner similar to. Example 21 
action WaS 1 7 4 r ; 4 .; ri£ l 0 o r0 -3-oxo b uta„ 0y l, b en«„e ana 
using 4 -met h0 xr-l-(*^ riae obtained b y Preparation 

4-methylphenylhydrazine ny 

12 to give 175.4 mg of desired compound (35.1*) 

„ S : 334(H ♦ H) . ^ ^ u62 . 113 2. 

IR ( KBr ) •. 1610. 15B1. 157L 1,s0 - 

U01. 1033. 973. 833. 806 ^ 

N„R (CDC13. 6) « 2.58(3H. Jss2 . 5 83Hz ) . 8 . 4 1 ( 1H . 

d . j=8.8Hz>.7.10-7.20(3H.m).7.59(lH.da. 

df J=2.5Hz). 

"n-c;a:op h enyl,-l-C6-met h yl-3-pyridyl,-3-tri f luorometnyl-l 
H-pyrazole 

desired compound ( 18 . 4% ) • 

-;-r»»:■-..-.-^r;^' la,, • ll,9 • ll,, ■ 
— lo3 ^^;"T8 5 "^ ) .;." ( lH.d.3.g.lH ^ ,. 

NMR (CDCl,. 5) ■■ 2.6U3H. to 191Hz) 7.66(2H. d, 

-r-R 2Hz) 7.58(1H. dd. J=2.191Hz), 
7.35(2H, d, J=8.2HZ), 

j=8.2Hz), 8.38(1H. d. J=2.1Hz). 

Example 64 nvrldvl) _ 3 -trif luoromethyl- 

5 .(4 -Me thy Ipheny 1 ) - 1 - 1 * -methyl - 3 - pyr xdy ) 

lH-py^azole 
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using 4-methyl- 1- ( 4 , 4 , 4- trif luoro-3-oxobutanoyl ) benzene and 
5- hydrazino - 2 -methylpyridine hydrochloride to give 210 mg of 
desired compound (30.5%). 

MS : 318(M + H) . 

IR (KBr) : 3060, 3025, 2921, 1604, 1482, 1473, 1448, 1384, 1278, 
1236, 1139, 1099, 1051, 1033, 973, 846, 835, 821, 792, 734. 
NMR (CDC1 3 , 6) : 2.35 (3H, s) , 2.58 (3H, s) , 6.73 (1H, s) , 7.07-7. 20 (5H, 
m), 7.60(1H, dd, J=2.583Hz), 8.40(1H, d, J«2.5Hz). 

Example 65 

5 - ( 4 -Me thoxyphenyl ) - 1 - [ 6 - ( 1 - lH-pyrrolyl ) - 3-pyridyl ] - 3 - trif lu 
oromethyl- lH-pyrazole 

Pyrrol was added to 
1- ( 6-Chloro- 3-pyridyl) -5- ( 4 -me thoxyphenyl) -3-trif luoromethyl 
-IH-pyrazole obtained by Example 25 in N,N-Dimethylf ormaniide at 
room temperature and stirred at 80*C on an oil bath for 5 hours, 
100*0 for 3 hours. Another NaH (4 eq) was added at room temp., 
stirred at 100^. 5 Hours after, poured into water, partitioned 
between ethyl acetate and sat. aq. NH<C1 3.6% aq. hydrochloric 
acid, sat. aq. sodium bicarbonate, sat. aq. NaCl, dried over 
magnesium sulfate, concentrated in vacuo, and purified by prep 
TLC. 

MS : 385(M + H) . 

IR (KBr) : 3124, 1608, 1585, 1490, 1450, 1402, 1336, 1229, 1263, 
1234, 1182, 1153, 1126, 1066, 1024, 970, 925, 825, 808, 736. 
NMR (CDC1 3 , 6) : 3.82(3H, s), 6.37(2H, d, J=4.5Hz), 6.72(1H, s), 
6.89(2H, d, J=8.7Hz) , 7.19(2H, d, J=8.7Hz) , 7.31(1H, d, J=8.5Hz) , 
7.48(2H, d, J=4.5Hz) . 7.75(1H, dd, J=2.085Hz) , 8.33{1H, d, J=2Hz) . 

Example 66 

5 - ( 4 -Methoxyphenyl ) - 1 - [ 6 - ( 1 - 1H- pyrazolyl ) - 3 - pyridyl ] - 3 - trif 1 
uoromethyl- lH-pyrazole 
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Reaction was carried out in a manner similar to Example 65 
using 

1 - ( 6 - chloro - 3 - pyr idy 1 ) - 5 - ( 4 - me thoxypheny 1 ) - 3 - 1 rif luorome thy 1 
-IH-pyrazole obtained by Example 25 and pyrazole to give 35 mg 
of desired compound (64.3%). 

MS : 386(M + H) . 

IR (KBr ) : 3127. 2969, 1608, 1517, 1484, 1444, 1390, 1301. 1261. 
1236. 1186. 1151. 1126. 1099, 1031. 970. 929. 842. 809. 763. 
NMR (CDC1 3 . 6): 3.82(3H. s), 6.48(1H, d, J=4.1Hz), 6.73(1H. s), 
6.90(2H, d. J-8.7HZ), 7.16(2H. d, J=8.7Hz). 7.40(2H. m) , 8.00(1H. 
d. J=8.4Hz), 8.35(1H. d. J=2.4Hz), 8.52(1H. d, J=2.4Hz). 

Example 6 7 

1 - [ 6 - ( 1 - 1H - imidaz oly 1 ) - 3 - pyr idy 1 ] - 5 - ( 4 -Methoxypheny 1 ) - 3 - tr if 
luoromethyl- lH-pyrazole 

Reaction, was carried out in a manner similar to Example. 65 
using 

1- ( 6-chloro-3-pyridyl) -5- ( 4 - methoxypheny 1) -3-trif luoromethyl 
-IH-pyrazole obtained by Example 25 and imidazole to give 40 mg 
of desired compound (73.4%). 

MS : 386(M + H) . 

IR (neat) : 2962, 1610. 1488, 1409, 1303. 1240. 1157 r 1132. 1099. 
1056. 971. 831. 808. 

NMR (CDCI3 , 6) : 3.83(3H. s). 6.74(1H. s), 6.91(2H. d, J=8.2Hz), 
7.18(3H, m), 7.37(1H. d. J=8Hz), 7.63(1H, s), 7,84(1H, dd, 
J=8.02Hz), 8.33(1H, s), 8.41(1H, d. J=2Hz). 

Preparation 1 

5 -Hydr az ino - 2 -me thoxypyr idine hydrochloride 

To a solution of 2.48g of 5 -amino- 2-methoxy-pyridine in 40ml 



IN hydrochloric acid at 5°C, was added 1.65g of sodium nitrite 
in 12ml of water and stirred 30 min. at 5°C, then added 16. 2g 
of tin (II) chloride dehydrate, stirred for 30 min. and evaporated 
under reduced pressure to give crude desired compound. This 
product was allowed to use directly in the next step. 

Preparation 2 

5-Acetyl-2-methoxypyridine 

A mixture of 5-acetyl-2-chloropyridine (7.8 g) and 28% sodium 
methoxide (3.25g) in methanol (50 ml) was refluxed for 1.5 h. 
The reaction mixture was filtrate on celite, and evaporated reduced 
pressure. The residue was dissolved in ethyl acetate, washed 
with brine, and dried over magnesium sulfate. After removal of 
the solvent, 6.7 g (88.4%) of desired compound was obtained. 

IR (KBr ) : 1675, 1600, 1565, 1495, 1460. 

NMR ( CDC1 3 , 6) : 2.57(3H, s), 4.01(3H, s), 6 . 77-8 . 79 ( 3H , m) . 
Preparation 3 

2-Methoxy-5- (4 , 4, 4- trif luoro- 3- oxobutanoyl ) pyridine 

To a suspension of sodium methoxide (3.0 g) in 
N , N-Dimethylf ormamide ( 5 . 4ml ) was added dropwise 
5-acetyl-2-methoxypyridine obtained by Preparation 2 (6.0g) in 
N, N-Dimethylf ormamide (13ml) under ice-NaCl-cooling (5°C) over 
lOmin. After stirring for 15min, ethyl trif luoroacetate (6.77g). 
in N, N-Dimethylf ormamide (1.3ml) was added dropwise over 20min 
at the same temperature. After stirring for 1 hour, the reaction 
mixture was quenched with ice-water and adjusted to pH 4.0 with 
10% aqueous hydrochloric acid. After stirring 20min, the 
precipitate was filtered, washed with water and dried to give 
9.0g of desired compound (91.7%). 



IR (KBr) : 3430, 1665, 1610, 1565, 1505. 
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MS : 246(M - 1) - 

HHRtCDCl,. 6) ■ *.04 ( 3H. -)• *•<»(». »»■ •."-•••«»- »" 
Preparation 4 

2- M ethoxy-5-(4.4-difluoro-3-oxobutanoyl)pyridine 

peaction was carried cut in a manner similar to 
3 using s-acetyl-2-methoxypyridine obtained by Preparation 2 and 
ethyl difluoro.cetate to give desired compound. 

'"et"^5-U-atboxyc.xbonyi-3-oxopropianoyl)pyridine 

taction was carried out in a manner similar to ™Z7Z 
3 using s-acetyl-2-methoxypyridine obtained by Preparation 2 
diethyl oxalate to give desired compound. 



Preparation 6 , ^ 

2 -Methyl- 5 - < 4 . 4 , < - "if lucre- 3-oxobutanioyl (pyridine 

1 - (6 - M ethyl-3-pyridyl)ethan-l-one (0.1B g) and 
trl£1 uLoacet,te(0.1 9 .l)wasdissolvedin N .N-di,ethylfo-a m rde 

2 ml). «ter «aH (61 mg> was added, the reaction 
itirrld at room temperature £ or 1 ^.^^"^T^ 
int o ice dll. hydrochloric acid ag «P« ^ ^ ^ 

gel eluting with n-nexane etuyj- 
desired compound (27.0%). 

MP : 255^: (decomposed) . 

" 31,0. 3124. 30,2. 3024. 2,64. ,33. 1,01 

,CDC1,. 6, = 2.66(3H. s,. 6.36(1H. s, . 7.33C1H. d. U-8.2HZ, 



35 NMR 
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B.12(1H. dd, J=8.2Hz, 2.1Hz). 9.05(1H. d. J-2.1H.). 
Preparation 7 

2-Methyl-5-(3-ethoxycarbonylO-oxopropanoyl>pyridine 

Reaction -as carried out in a manner similar to Preparation 
3 using s-a=etyl-2-methyl P yridine ana diethyl oxalate to grve 
0.17 g of desired compound (32.6%). 

MP : 74-76'C. 

MS : 236(M + 1) • 

IR (KBr) : 3093. 2*09 . 2962. 1734. 1674. 1601. 

NKR (DHSO. 6, = 1.32<3H. t. 1-7. 1H, . 2.56<3H. s,. 3.87UH s). 
4.32 ( 2H. ,. J-7.1H.I. 7.13(1H. s). 7.47118. d. J-..2H.) . S.12C1H. 
dd. 3=6. 2Hz. 2.4HZ). 9.10(1H. d. J-2.1HZ). 

Preparation 8 

2 - Chloro - 5 - ( 4 , 4 - dif luoro - 3 - oxobut anoy 1 ) pyridine 

Keaction was carried out in a manner, similar to P-P^- 
3 using-5-acetyl-2-chloropyridine and ethyl dif luoroacetate to 
give 0.93 g of desired compound (82.6%). 

MS : 234(M + 1) . 

IR (neat, : 3440. 3429. 3379. 2960. 1724. 1664. 1626 

HM» <DHSO. 3.90UH. s> . 4.00(1H. s, . 6.93(1H. s, 7.73(1H. 

a . J.8.1HZ). S.30-S.36C1H. m) . 9.06C1H. d. 3-2. 5Hz). 

Preparation 9 

2 -Chloro-5-(4.4.4-trl£luoro-3-oxobutanoyl)pyridlne 

Reaction was carried out in a manner similar to Preparation 
3 using 5-acetyl-2-chloropyridine and ethyl trif luoroacetate 
give 3.85 g of desired compound (82.1%). 
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IR (neat) : 3101. 2956. 1732, 1666. 1657. 1635, 1626. 

NMR (DMSO. 6) : 3.97(1H, s). 6.88(1H, s). 7.73(1H. d. J=8.6 Hz), 

8.42(1H. dd. J=8.5Hz. 2.6Hz). 9.04(1H, d, J=2.4Hz). 

Preparation 10 

tert- Butyl 6-methyl-3-pyridylcarbamate 

Reaction was carried out in a manner similar to Example 21 
using 5-carboxy-2-methylpyridine to give 5.15 g of desired 
compound (89.2%). 

MS : 231(M + Na) . 

NMR ( CDCI3 , 6) : 1.52(9H, s), 2.50(3H, s), 6.51(1H. br) . 7.08(1H. 
d, J=8.4Hz). 7.86(1H, dd, J=2.684Hz). 8.31(1H, d, J=2.6Hz). 

Preparation 11 

6 -Methyl - 3 - pyridinamine dihydr ochloride 

Reaction was carried out in a manner similar to Example 22 
using tert-Butyl. 6-methyl-3-pyridylcarbamate obtained by 
Preparation 10 to give 2.3 g of desired compound (88.6%). 

MS : 131(M + Na) . 
Preparation 12 

5 - Hydrazino - 2 -methy lpyr idine 

Reaction was carried out in a manner similar to Preparation 
1 using 6-Methyl-3-pyridinamine dihydrochloride obtained by 
Preparation 11 to give desired compound. 

MS : 182(M + H, free) . 

in order to illustrate the usefulness of the object compounds 
(I) , the pharmacological test data of the compounds (I) are shown 
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in the following. 



[A] ANALGESIC ACTIVITY : 

Effect on adjuvant arthritis in rats 



(i) Test Method : 

Analgesic activity of a single dose of agents in arthritic 

rats was studied. 

Arthritis was induced by injection of 0 . 5 mg of Mycobacterium 

tuberculosis (Difco Laboratories, Detroit. Mich.) in 50 Ul of 
liquid paraffin into the right hind footpad of Lewis rats aged 
7 weeks. Arthritic rats were randomized and grouped (n=10) for 
drug treatment based on pain threshold of left hind paws and body 

weight on day 22. 

Drugs (Test compounds) were administered and the pain 
threshold was measured 2hr after drug administration. The 
intensity of hyperalgesia was assessed by the method of Randall 
- Selitto. The mechanical pain threshold of the left hind paw 
(uninjected hind paw) was determined by compressing the ankle 
joint with a balance pressure apparatus (UgoBasileCo.Ltd. . Varese. 
Italy) .. The threshold pressure of rats squeaking or struggling 
was expressed in grams. The threshold pressure of rats treated 
with drugs was compared with that of non- treated rats. A dose 
showing' the ratio of 1.5 is considered to be the effective dose. 



(ii) Test Results 



Test compound 
( Example No . ) 



Dose 
(mg/kg) 
3.2 



The coefficient of analgesic 



1.66 
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[B1 In hibiting activity against COX-I and COX-II 
(Whole Blood Assay) : 

(i) Test Method : 

zzzzzzz rr« ... — - — - - 

, 7 davs prior to blood collection. 

least 7 days pn immediately 
500*1 aliquot, of human whole blood were 
„ t a with 2B1 of either diethyl sulfoxide vehicle or 
in cubated MX _ ^ ^ 3 ^ t8 ellow 

test compound at . f in a ^ uere 

thS ; bll « he end of the incubation. S K 1 of 2 S0m« 
used as blanks, at: blood was 

^ «-« ctoti the reaction, me 
Xndomethacin was added to stop ^ ^ ^ 

centrlfuged at 6000 x g for 5man 

,■ „. of serum was nixed with 400 1X1 methanol for pr 
„ 1 aliquot of serum _ by centr if uging at 

precipitation . The supernatant 

600 0 x g for Smin at « and was assay* f « ™B> ^ ^ 
im »unoass,y Kit according to the —«~^^ mt inhlbit ion 
. test compound, the results ^ Xtrol incub etions 

o. thromboxane 8,(1X8,) production relate 

containing dimethyl -"^^"est 'compound at the Indicated 

concentrations- -h^ ^ ^ ^ method . 

regression, i<-so vaxw 

Whole blood assay for COX-II e(1 tubes by syringe 

Presh blood was collected „ p ^ . 

£ rom volunteers ^^^^ t J en any me dication for at 
inflammatory conditions ana n 

least 7 days prior to blood collection. ther 

s0 . „ 1 aliguots of humanwholebloodwere incubated- ^ 
2 „ , dimethyl sulfoxide vehicle or . U 1 of a test compound 
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10 



15 



concentrations for 15 min at 37 V . This was followed by incubation 
of the blood with 10 HI of 5mg/ml lipopolysaccharide for 24hr 
at 37t: for induction, of COX-II. Appropriate PBS treatments (no 
LPS) were used as blanks. At the end of the incubation, the blood 
was centrifuged at 6000 x g for 5 min at 4 t to obtain plasma. 
A 100 U 1 aliquot of plasma was mixed with 400 U lmethanol for protein 
precipitation. The supernatant was obtained by centrifuging at 
6000 x g for 5min at 4*C and was assayed for prostaglandin E 2 (PGE 2 ) 
using a radioimmunoassay kit after conversion of PGE 2 to its methyl 
oximate derivative according to the manufacturer's procedure. 

For a test compound, the results were expressed as percent 
inhibition of PGE 2 production relative to control incubations 
containing dimethyl sulfoxide vehicle. The data were analyzed 
by that a test compound at the indicated concentrations was changed 
log value and was applied simple linear regression. IC 50 value 
was calculated by least squares method. 



(ii) .Test Results 



Test Compound 
(Example No . ) 


COX- 1 
IC50 (UVl) 


COX-II 
IC50 (MM) 


1 


< 0.01 


^ 0. 1 


2 


< 0.01 


^ 0.1 


5 


< 0.01 


^ 0. 1 


9 


< 0.01 


^ 0. 1 


14 


< 0. 01 


^ 0.1 


15 


< 0.01 


^ 0.1 


19 


< 0.01 


^ 0. 1 


23 


< 0.01 


^ 0.1 


29 


< 0.01 


^ 0.1 



20 It appeared, from the above-mentioned Test Results . that the 

compound (I) or pharmaceutical^ acceptable salts thereof of the 
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present invention have an inhibiting activity against COX, 
particularly a selective inhibiting activity against COX-I. 

Additionally, it was further confirmed that the compounds 
(I) of the present invention lack undesired side-effects of 
non-selective NSAIDs, such as gastrointestinal disorders, 
bleeding, renal toxicity, cardiovascular affection, etc. So 
compound (I) or a salt thereof is expected to be useful as 
medicament • 

The object compound (I) or pharmaceutically acceptable salts 
thereof of this invention possesses COX inhibiting activity and 
possesses strong anti- inflammatory, antipyretic, analgesic, 
antithrombotic, anti-cancer activities, and so on. 

The object compound (I) and pharmaceutically acceptable salt 
thereof, therefore, are useful for treating and/or preventing 
COX mediated diseases, inflammatory conditions, various pains, 
collagen diseases, autoimmune diseases, various immunological 
diseases, thrombosis, cancer and neurodegenerative diseases in 
human beings or animals by using administered systemically or 
topically. 

More particularly, the object compound (I) and 
pharmaceutically acceptable salts thereof are useful for treating 
and/or preventing inflammation and acute or chronic pain in joint 
and muscle [e.g. rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis, juvenile arthritis, etc.], 
inflammatory skin condition [e.g. sunburn, burns, eczema, 
dermatitis, etc.], inflammatory eye condition [e.g. 
conjunctivitis, etc.], lung disorder in which inflammation is 
involved [e.g. asthma, bronchitis, pigeon fancier's disease, 
farmer's lung, etc.], condition of the gastrointestinal tract 
associated with inflammation [e.g. aphthous ulcer, Chrohn's 
disease, atopic gastritis, gastritis varialof orme , ulcerative 
colitis, coeliac disease, regional ileitis, irritable bowel 
syndrome, etc.], gingivitis, inflammation, pain and tumescence 
after operation or injury, pyrexia, pain and other conditions 
associated with inflammation, particularly those in which 
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Lipoxygenase and cyclooxygenase practorfc-s are a factor, systemic 
lupus erythematosus, scleroderma, polymyositis, tendinitis, 
bursitis, periarteritis nodose, rheumatic fever, Sjogren's 
syndrome, Behcet disease , thyroiditis, type I diabetes , nephrotic 
syndrome, aplastic anemia, myasthenia gravis, uveitis contact 
dermatitis, psoriasis, Kawasaki disease, sarcoidosis, Hodgkin 1 s 
disease, Alzheimers disease, or the like. 

Additionally, the object compound (I) or a salt thereof is 
expected to be useful as therapeutical and/or preventive agents 
for cardiovascular or cerebrovascular diseases, the diseases 
caused by hyperglycemia and hyperlipemia. 

And compound (I) or a salt thereof is expected to be useful 
as analgesic agent, which is usable for treating or preventing 
pains caused by or associated with rheumatoid arthritis, 
osteoarthritis, lumbar rheumatism, rheumatoid spondylitis , gouty 
arthritis, or juvenile arthritis; lumbago; cervico-omo-brachial 
syndrome; scapulohumeral periarthritis ; pain and tumescence after 
operation or injury without causing gastrointestinal disorders. 

Throughout this specification and the claims which follow, 
unless the context requires otherwise, the word "comprise", 
and variations, such as "comprises" and "comprising", will be 
understood to imply the inclusion of a stated integer or step 
or group of integers or steps but not the exclusion of any 
other integer or step or group of integers or steps. 



THE CLAIMS DEFINING THE INVENTION .ARE AS FOLLOWS: 
1. A compound of the formula (I): 




wherein 

R l is halogen, cyano , (lower alkyl)carbonyl , arylcarbonyl , 
lower alkyl, lower alkyl which is substituted with 
halogen, lower alkyl which is substituted with hydroxy , 
carboxy, ( lower alkoxy) carbonyl , carbamoyl, N- ( lower 
alkyl ) carbamoyl , amino, or (lower 
alkoxy ) carbonylaroino ; 

R 2 -is halogen, cyano, lower alkyl, lower alkoxy, carboxy, 
(lower alkoxy ) carbonyl, or carbamoyl; 

R 3 is hydrogen or lower alkyl; 

R 4 is halogen, cyano, nitro, lower alkyl, lower alkoxy, amino, 

or heteroaryl containing nitrogen atom(s); 
R 3 and R 4 may form 2 , 3-dihydrof uryl ; 

X is single or double bond between two carbon atoms; 

R s is hydroxy and R* is hydrogen in case that X is single 

bond, or R s and R 6 do not exist in case that X is 

double bond; 

Y is CH and Z is N, Y is N and Z is CH, or Y is N and Z is 
N; 

or pharmaceutical^ acceptable salts thereof. 
2. A compound of the formula (II): 
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Ri is halogen, cyano. (lower alky Dcarbonyl, arylcarbonyl . 
lower alkyl. lower alkyl which is substituted with 
halogen . lower alkyl which is substituted with hydroxy . 
carboxy, ( lower alkoxy ) carbonyl . carbamoyl. N-( lower 
alkyl) carbamoyl, amino, or (lower 
alkoxy ) carbonylamino ; 
R * is halogen, cyano. lower alkyl. lower alkoxy. carboxy. 

(lower alkoxy) carbonyl. or carbamoyl; 
R 3 is hydrogen or lower alkyl; 

r< is halogen, cyano, nitro , lower alkyl, lower alkoxy. amino. 

or heteroaryl containing nitrogen atom(s); 
R? and R* may form 2 . 3-dihydrofuryl; 

y 'is CH and Z is N , Y is N and Z is CH. or Y is N and Z 
N; 

or pharmaceutical^ acceptable salts thereof. 

3. A compound of the formula (III)'. 

R 2 ^ ^N. 




(HI) 



wherein 



» is halogen, cyano. (lower alkyl ) carbonyl , arylcarhonyl . 
lower alkyl. lower alkyl which is substituted with 



halogen , lower alkyl which is substituted with hydroxy . 

carboxy, ( lower alkoxy ) carbonyl, carbamoyl, N-(lower 

alkyl ) carbamoyl , amino, or (lower 

alkoxy ) carbony lamino ; 
R 2 is halogen, cyano, lower alkyl, lower alkoxy, carboxy, 
(lower alkoxy ) carbonyl , or carbamoyl; 
R 3 is hydrogen or lower alkyl; 

R 4 is halogen, cyano, nitro, lower alkyl, lower alkoxy, amino, 

or heteroaryl containing nitrogen atom(s); 
R 3 and R 4 may form 2 , 3-dihydrof uryl; 
or pharmaceutically acceptable salts thereof. 

4. A compound of the formula (IV); 




(IV) 



wherein 

R l is halogen, cyano, (lower alkyl) carbonyl. arylcarbonyl , 
lower alkyl, lower alkyl which is substituted, with 
halogen, lower alkyl which is substituted with hydroxy . 
carboxy, (lower alkoxy) carbonyl, carbamoyl, N-( lower 
alky 1 ) carbamoyl , amino, or (lower 
alkoxy ) carbony lamino ; 

R 2 is halogen, cyano. lower alkyl, lower alkoxy. carboxy, 

(lower alkoxy) carbonyl, or carbamoyl; 

R 3 is hydrogen or lower alkyl; 

R* is halogen, cyano, nitro, lower alkyl. lower alkoxy, amino. 

or heteroaryl containing nitrogen atom(s); 
R J and R 4 may form 2 . 3 - dihydrof ury 1 ; 
or pharmaceutically acceptable salts thereof. 



5, The compound or pharmaceutically acceptable salts thereof 
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according to any one of Claims 1 to 4., -wtaEBin 

R 1 is halogen, cyano, arylcarbonyl, or* ^ower alkyl which is 

substituted with halogen; 
R 2 is cyano, lower alkyl, or lower alkoxy; 
5 R 3 is hydrogen; 

R 4 is lower alkoxy. 

6. A medicament comprising a compound of any one of Claim 1 to 
5 as an active ingredient. 

10 

7. A pharmaceutical composition comprising a compound of any 
one of Claim 1 to 5, as an active ingredient, in association with 
a pharmaceutically acceptable carrier or excipient. 

15 8 . A method for treatment and/or prevention of inflammatory 

conditions , various pains , collagen diseases , autoimmune diseases , 
various immunity diseases , thrombosis, cancer or neurodegerative 
diseases which comprises administering an effective amount of 
the compound of any one of Claim 1 to 5 to human beings or animals . 

9 . Use of the compound of any one of Claim 1 to 5 for the manufacture 
of a medicament for treatment and/or prevention of inflammatory 
conditions, various pains , collagen diseases , autoimmune diseases , 
various immunity diseases , thrombosis , cancer or neurodegerative 
25 diseases in human beings or animals. 

10. The analgesic agent comprising the compound of any one of 
Claim .1 to 5, which is usable for treating and/or preventing pains 
caused by or associated with acute or chronic inflammations without 

30 causing gastrointestinal disorders. 

11 . The analgesic agent of Claim 10, which is usable for treating 
or preventing pains caused by or associated with rheumatoid 
arthritis, osteoarthritis, lumbar rheumatism, rheumatoid 

35 spondylitis, gouty arthritis, or juvenile arthritis; lumbago; 
cervico-omo-brachial syndrome; scapulohumeral periarthritis; 



65 



pain and tumescence after operation or injury without causing 
gastrointestinal disorders. 

DATED this 6 th day of February 2004 
Fujisawa Pharmaceutical Co. , Ltd. 



By DAVIES COLLISON CAVE 

Patent Attorneys for the Applicant 
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ABSTRACT 
A compound of the formula (I): 




wherein 

R 1 is halogen, etc; 
R 2 is lower alkoxy, etc; 
R 3 is hydrogen, etc; 
R 4 is halogen, etc; 

X is single or double bond between two carbon atoms; 

R 5 is hydroxy and R 6 is hydrogen, or R s and R 6 do not exist; 

Y is CH and Z is N, etc; 
or pharmaceutically acceptable salts thereof, which are useful 
as a medicament . 
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